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NANEN-F 


Honorable  Hugh  L.  Carey 
Governor  of  New  York 
Albany,  New  York  12224 


Dear  Governor  Carey: 

The  purpose  of  this  letter  is  to  inform  you  of  a clarification  of  the  guide- 
lines used  by  this  office  in  assessing  dams  under  the  National  Program  of 
Inspection  of  Dams. 

Office  of  the  Chief  of  Engineers  has  recently  provided  a clarification  that 
dams  with  seriously  inadequate  spillways  are  to  be  assessed  as  unsafe,  non- 
emergency, until  more  detailed  studies  prove  otherwise  or  corrective  measures 
are  completed. 

The  following  dams  in  your  state  have  previously  been  assessed  as  having 
seriously  inadequate  spillways,  with  capability  to  pass  safely  only  the  per- 
centage of  the  probable  maximum  flood  as  noted  in  each  report.  They  are  now 
to  be  assessed  as  unsafe: 


I.D.  NO. 

NAME  OF  DAM 

N.Y.  59 

Lower  Warwick  Reservoir  Dam 

H.Y.  4 

Salisbury  Mills  Dam 

N.Y.  45 

Amawalk  Dam 

N.Y.  418 

Jamesville  Dam 

N.Y.  685 

Colliersville  Dam 

N.Y.  6 

Delta  Dam 

N.Y.  J21 

Oneida  City  Dam 

N.Y.  39 

Croton  Falls  Dam 

N.Y.  509 

Chadwick  Dam  (Plattenkill) 

N.Y.  66 

Boyds  Corner  Dam 

N.Y.  397 

Cranberry  Lake  Dam 

N.Y.  708 

Seneca  Falls  Dam 

N.Y.  332 

Lake  Sebago  Dam 

N.Y.  338 

Indian  Brook  Dam 

N.Y.  33 

lower (S)  Wiccopee  Dam  (Lower 

Hudson  W.S.  for  Peekskill) 


NANFN-F 

Honorable  Hugh  L.  Carey 


I.D.  NO. 

NAME  OF  DAM 

N.Y.  49 

Docantico  Dam 

N.Y.  445 

Attica  Dam 

N.Y.  658 

Cork  Center  Dam 

N.Y.  153 

Jackson  Creek  Dam 

N.Y.  172 

Lake  Algonquin  Dam 

N.Y.  318 

Sixth  Lake  Dam 

N.Y.  13 

Butlet  Storage  Dam 

N.Y.  90 

Putnam  Lake  (Cog  Brook  Dam) 

N.Y.  166 

Pecks  Lake  Dam 

N.Y.  674 

Bradford  Dam 

N.Y.  75 

Sturgeon  Pool  Dam 

N.Y.  414 

Skaneateles  Dam 

N.Y.  155 

Indian  Lake  Dam 

N.Y.  472 

Newton  Falls  Dam 

N.Y.  362 

Buekhorn  Lake  Dam 

The  classification  of  "unsafe"  applied  to  a dam  because  of  a seriously  in- 
adequate spillway  is  not  meant  to  connote  the  same  degree  of  emergency  as 
would  be  associated  with  an  "unsafe"  classification  applied  for  a structural 
deficiency.  It  does  mean,  however,  that  based  on  an  initial  screening,  and 
preliminary  computations,  there  appears  to  be  a serious  deficiency  in  spill- 
way capacity  so  that  if  a severe  storm  were  to  occur,  overtopping  and  failure 
of  the  dam  would  take  place,  significantly  increasing  the  hazard  to  loss  of 
life  downstream  from  the  dam. 

Consequently,  it  is  advisable  to  implement,  the  recommendations  previously 
furnished  in  the  reports  for  the  above-roent ioned  dams  as  soon  as  practicable. 

It  is  requested  that  owners  of  these  dams  be  furnished  a copy  of  this  letter 
and  that  copies  be  permanently  appended  to  all  reports  previously  furnished 
to  you. 


Sincerely  yours. 


CLARK  H.  BENN 

Colonel,  Corps  of  Engineers 
District  Engineer 
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j PHASE  I REPORT 

NATIONAL  DAM  SAFETY  PROGRAM 

l ! 

BRIEF  ASSESSMENT  OF  GENERAL  CONDITIONS 

AND 

RECOMMENDED  ACTION 

Name  of  Dam:  Cork  Center  Storage  Reservoir  Dam 

. 

Owner : City  of  Johnstown,  N.Y.;  Department  of  Water 

State  Located:  New  York 

County  Located:  Fulton 

Stream:  Keck  Center  Creek 

Date  of  Inspection:  20  July  1978 

I * . 

Inspection  Team:  Converse  Ward  Davis  Dixon 

- - 91  Roseland  Avenue,  P.  0.  Box  91 

Caldwell,  New  Jersey  07006 


Based  on  our  visual  inspection,  a review  of 
available  data,  and  calculations  performed  as  part  of  this 
study,  the  Cork  Center  Storage  Reservoir  Dam  is  judged  to 
be  functioning  satisfactorily  at  this  time.  However,  based 
on  the  screening  guidelines  established  by  the  Department 
of  Army,  Office  of  the  Chief  of  Engineers  (OCE) , the  spill- 
way capacity  is  rated  as  inadequate.  In  addition,  the 
spillway  is  seriously  inadequate  since  it  satisfies  all  the 
conditions  established  by  the  OCE  guidelines  for  determining 

1 seriously  inadequate  spillway  capacity.  Since  this  assess- 

ment was  based  on  OCE  screening  criteria,  a detailed  hydro- 
logic  and  hydraulic  evaluation  of  the  watershed  and  spillway 
should  be  performed  by  the  use  of  more  precise  and  sophis- 
l ticated  methods  and  procedures.  Following  such  an  investi- 

gation, the  need  for,  and  type  of,  mitigating  measures 
should  be  determined.  Until  such  a study  is  completed  and 

(the  spillway  adequacy  issue  resolved,  around-the-clock 

surveillance  of  the  dam  should  be  provided  during  periods 
of  unusually  heavy  precipitation. 


The  occurrence  of  excessive  amounts  of  seepage 
along  the  toe  of  the  embankment  warrants  further  investiga- 
tion, It  is  recommended  that  the  nature,  strength  proper- 
ties and  seepage  characteristics  of  the  embankment  and 
foundation  materials  be  established  through  a soil  explora- 
tory and  testing  program.  The  stability  of  the  embankment 
may  then  be  analyzed  in  the  light  of  the  new  findings,  and 
any  necessary  measures  to  reduce  or  control  flow  established. 

Our  assessment  of  the  general  physical  condition 
of  the  Cork  Center  Storage  Reservoir  Dam  has  led  us  to  make 
the  following  recommendations  which  should  be  implemented  as 
soon  as  practicable,  certainly  within  the  next  three  years: 

1.  Injection  grouting  for  fixing  the  leak  between  the 
downstream  slope  of  the  overflow  spillway  and  the  left 
abutment  should  be  undertaken. 

2.  All  minor  damages  to  concrete  (spalling,  scaling,  etc.) 
should  be  repaired. 

3.  The  intake  structure  access  bridge  should  be  scraped 
and  subsequently  painted. 


The  gate  house  should  be  lighted. 

The  low  woody  growth  on  the  upstream  face  of  the  dam 
should  be  removed.  Shallow  rooted  trees  on  the  embank- 
ment should  be  cut  down;  deep  rooted  trees  should  remain. 

A specific  program  of  periodic  maintenance  of  the  dam 
embankment  and  its  appurtenant  structures  should  be 
established  and  followed. 

The  flow  from  the  lake  should  be  controlled  from  the 
intake  structure  rather  than  from  the  lower  gate  house. 

Respectfully  submitted, 

CONVERSE  WARD  DAVIS  DIXON 


Date:  29  August  1978 


Gary  Salzman,  P.E. 


Approved  by: 


Date: 


Colonel  Clark  H.  Benn 
New  York  District  Engineer 
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SECTION  1 


\ 


PROJEC'"  INFORMATION 


1 .1  General 

a ^Xuthority 

^The  authority  to  conduct  this  Phase  I inspec- 
tion and  evaluation  comes  from  the  National  Dam  Inspection 
Act  (P.L.  92-367)  of  1972  in  which  the  Secretary  of  the 
Army  was  authorized  to  initiate,  through  the  Corps  of  Engi- 
neers, a program  of  safety  inspections  of  non-federal  dams 
throughout  the  United  States.  Management  and  execution  of 
the  program  within  the  State  of  New  York  has  been  undertaken 
by  the  New  York  State  Department  of  Environmental  Conserva- 
tion (NYSDEC) . 


V. 


fcf,  ygurpe^e 
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The  primary  purpose  of  the  inspection  is  to 
evaluate  available  data  and  to  give  an  opinion  as  to  whether 
the  subject  dam  constitutes  a hazard  to  human  life  or  prop- 
erty.^ 

V A Ci'if  'LAC.T 

1.2  Description  of  Project 

a . Description  of  Dam  and  Appurtenances 


The  Cork  Center  Storage  Reservoir  was  built 
in  1919,  and  is  an  earth  fill  structure  with  a concrete 
core  wall  (Plates  IV  and  V) . It  is  approximately  460  feet 
in  length  along  its  crest  and  49  feet  high  at  its  deepest 
section  (near  the  middle) . Longitudinally,  the  earth  em- 
bankment generally  lies  in  the  north-south  direction  with 
its  crest  at  elevation  1059.  The  upstream  and  downstream 
faces  slope  at  approximately  1 vertical  to  3 horizontal, 
and  1 vertical  to  2 horizontal,  respectively.  An  unpaved 
access  road  extends  over  the  crest,  which  is  10  feet  wide. 


Based  on  the  design  drawings,  the  top  of  the 
concrete  core  wall  is  2 feet  wide  and  is  located  2 feet 
below  the  crest  of  the  dam  along  its  centerline.  It  tapers 
at  1 horizontal  to  approximately  19  vertical  on  both  its 
upstream  and  downstream  sides,  and  its  height  varies  with 
the  depth  of  embankment  above  the  original  ground  surface. 
Its  maximum  base  width  is  6 feet.  Near  the  right  enc’  of 
the  embankment  where  the  dam  height  is  small,  the  concrete 
core  wall  is  of  uniform  thickness,  being  3 feet  from  top 
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to  bottom.  T>e  depth  of  core  wall  penetration  below  the 
original  ground  surface  varies  from  about  7 feet  to  12 
feet,  and  it  is  embedded  into  rock,  roughly  between  Sta- 
tions 0+70  and  2+90  (Plate  V).  The  main  purpose  of  the 
concrete  core  wall  is  to  inhibit  seepage  chrough  the 
embankment  and  to  reduce  the  amount  of  seepage  under  it. 
Plate  V also  shows  that  the  rip-rap  on  the  upstream  face 
of  the  embankment  extends  from  elevation  1057  down  to 
original  ground  surface  except  where  original  surface  is 
below  elevation  1021,  in  which  case  rip-rap  is  carried 
to  elevation  1021  only. 

The  outlet  works  consist  of  the  following 

items: 

i.  A 500-foot  long  concrete-lined  spillway,  60  feet 
wide  at  the  overflow  section. 

ii.  Two  24-inch  C.I.  pipes.  One  pipe  is  used  for 
water  supply  to  the  Town  of  Johnstown.  The 
second  24-inch  C.I.  mud  pipe  is  available  for 
emergency  conditions. 

The  spillway  overflow  section  is  located  at 
the  right  abutment  of  the  earth  embankment  and  in  a direc- 
tion perpendicular  to  it  (Plate  IV) . It  is  a concrete 
gravity  structure  and  ungated  (Plate  II).  Wooden  sheet 
piling  was  apparently  installed  below  it  (Plate  IV) . The 
60-foot  length  of  the  overflow  section  is  divided  into 
three  equal  bays  by  two  piers  of  1-foot  width  each.  These 
piers  and  the  end  abutments  support  a concrete  footbridge 
over  the  spillway.  The  spillway  crest  was  raised  by  15 
inches  and  its  plans  for  reconstruction  were  approved  by 
N.Y.  State  Department  of  Public  Works  on  October  17,  1963. 
The  rounded  crest  of  the  remodelled  spillway  is  at  eleva- 
tion 1055.25  feet,  which  is  3.75  feet  below  the  abutment 
seats . 


Reconstruction  included  a 12-inch  thick  re- 
inforced concrete  slab  and  wall  dowelled  into  the  upstream 
slab  and  along  the  vertical  upstream  face  of  the  spillway, 
and  raising  the  crest  level  by  15  inches  (Plate  II).  The 
downstream  face  slopes  at  approximately  1 horizontal  to 
1.33  vertical  and  meets  the  downstream  slab,  also  raised 
by  1 foot,  at  elevation  1048.0  feet.  The  spillway  discharge 
channel  (Plates  IV  and  VI) , constructed  of  concrete  side- 
retaining  walls  and  bottom  concrete  slab,  takes  two  sharply 
curved  turns  and  empties  into  the  natural  streambed  about 
150  feet  downstream  of  the  toe  of  the  deepest  section  of 
the  earthen  embankment. 


I 
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The  intake  structure  as-built  is  not  that 
shown  on  the  original  design  drawings  (Plate  IV) . The 
intake  structure  actually  built  in  1919,  as  shown  in  a 
photograph  at  the  Water  Department  offices,  consists  of 
a vertical  concrete  cylindrical  shell  with  an  11-foot 
inside  diameter  and  6-inch  thick  wall.  Its  top  is  at 
elevation  1060  and  its  vertical  axis  is  about  98  feet 
upstream  from  the  centerline  of  the  crest  of  the  embank- 
ment. The  approach  to  the  intake  structure  is  a steel 
angle  iron  bridge  built  in  1963.  Two  valves  located  at 
17- foot  and  25- foot  depths  below  the  top  of  the  intake 
(Fig.  69,  Appendix  E)  let  water  into  a 24-inch  C.I.  supply 
pipe,  laid  under  the  embankment,  leading  to  a lower  gate 
house  located  downstream  of  the  dam,  and  then  into  the 
creek  channel.  There  is  a third  valve  at  the  intake 
structure  for  the  24-inch  C.I.  mud  pipe,  which  is  40  feet 
below  the  top  of  intake  (elevation  1020) . The  second  24- 
inch  C.I.  pipe  (mud  pipe)  extends  30  feet  farther  from 
the  intake  structure  into  the  lake,  and  its  end  is  marked 
by  a floating  buoy.  The  mud  pipe,  which  is  used  as  an 
emergency  outlet,  follows  the  alignment  of  the  supply 
pipe,  namely  under  the  embankment  to  the  gate  house  and 
then  to  the  natural  drainage  creek.  The  valves  at  the 
intake  structure  are  kept  open  throughout  the  year,  but 
they  are  worked  once  a year  to  check  if  the  mechanism  is 
functioning  satisfactorily.  Water  supply  is  regulated 
by  the  24-inch  supply  line  valve  in  the  lower  gate  house. 

The  gate  house  has  a wooden  floor,  with  stairs 
leading  to  the  lower  level  for  access  to  the  gates.  The 
gate  house  is  not  equipped  with  any  lighting  arrangement. 

In  the  gate  house,  there  is  one  24-inch  gate  valve  across 
each  of  the  two  main  lines  (water  supply  line  and  mud  line) 
and  a 16-inch  gate  valve  on  the  pipe  that  joins  the  two 
pipes  (Fig.  70,  Appendix  E) . In  addition  to  the  gate 
valve,  there  is  a butterfly  valve  on  the  supply  line. 

Plates  IV  and  V (1917  drawings)  show  a 24- 
inch  valve  at  the  embankment  crest,  but  it  was  not  encoun- 
tered during  the  field  inspection.  Similarly,  there  is 
no  aerator  at  the  site,  nor  a 16-inch  C.I.  pipe  bypass  on 
the  right  side  of  the  spillway,  as  shown  on  these  drawings. 
It  appears  that  during  construction  some  changes  were  made 
from  the  original  plans,  deleting  these  items. 

b.  Location 


The  dam  is  locally  called  "High  Daddy"  and 
is  located  on  Keck  Center  Creek  in  Fulton  County,  N.Y., 
approximately  5 miles  northwest  of  the  City  of  Johnstown, 
N.Y.  The  location  of  the  dam  is  N43o02'14",  W74°27'55", 
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shown  on  Plate  I,  which  is  a portion  of  the  USGS  7.5  min- 
ute Quadrangle  Sheet  of  Peck  Lake,  N.Y. 
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c.  Size  Classification 


The  dam  is  classified  as  intermediate 
(storage  = 445  acre-feet;  height  = 49  feet) . 

d . Hazard  Classification 

This  dam  is  classified  as  a "high  hazard" 
due  to  the  existence  of  danger  to  more  than  a few  human 
lives  (Miller  farm,  barn  and  house;  trailer  off  Wemple 
Road  near  creek;  two  houses  in  Kecks  Center) . 

e . Ownership 

Department  of  Water 

City  of  Johnstown 

City  Hall 

Johnstown,  New  York 

f . Purpose  of  Dam 

The  dam  was  built  to  act  as  a storage  reser- 
voir for  the  City  of  Johnstown  water  supply  system.  Its 
watershed  is  approximately  2.6  square  miles.  The  flow 
from  the  24-inch  supply  pipe  empties  into  the  natural 
streambed  about  150  feet  downstream  of  the  toe  of  the  em- 
bankment. The  natural  channel  carries  this  water  to  a 
weir,  where  water  is  diverted  into  the  purification  plant. 
After  treatment,  the  water  is  distributed  in  the  City  of 
Johnstown  supply  lines. 

g . Design  and  Construction  History 

The  dam  was  designed  in  1917  by  W.  E.  Na tan- 
son,  the  then  Johnstown  City  Engineer,  and  James  P.  Wells, 
Consulting  Engineer,  Rochester,  N.Y.  It  was  approved  by 
George  D.  Pratt,  Commissioner,  Conservation  Commission, 
Division  of  Inland  Waters,  State  of  New  York  (Ref:  back 
side  of  1917  drawings  1 through  7;  four  of  which  are  pre- 
sented in  this  report  as  Plates  III  through  VI) . 

Hydrologic  computations  and  detailed  stability 
analysis  of  the  spillway  section,  performed  in  1917,  are 
presented  in  Appendix  E.  A summary  of  tuis  analysis  in 
the  form  of  a memorandum  dated  July  24,  1917,  from  John 
Henry,  the  then  junior  engineer,  N.Y.  State  Conservation 
Commission,  to  A.  H.  Perkins,  division  engineer,  is  also 
documented  in  Appendix  E. 


-4- 


1 


I 

I 

I 

I 

I 

I 

I 


An  application  on  Form  E-6lAl(2/62)  dated 
Oct.  7,  1963,  copy  presented  in  Appendix  E,  was  submitted 
by  the  City  of  Johnstown  to  the  Bureau  of  Waterways,  Divi- 
sion of  Construction,  Department  of  Public  Works,  Albany, 
N.Y.,  for  raising  the  crest  of  the  spillway  by  15  inches 
to  elevation  1055.25.  One  of  the  associated  drawings  pre- 
pared by  Morrell  Vrooman  Engineers,  Consulting  Engineers, 
Gloversville,  N.Y. , is  included  in  this  report  as  Plate  II. 
Another  drawing  in  this  set  details  the  construction  of  a 
bridge  from  the  embankment  to  the  intake  structure.  The 
drawings  were  approved  on  Oct.  17,  1963. 

During  visual  inspection,  minor  signs  of 
pressure  grouting  or  possibly  just  surface  guniting  were 
noticed  around  the  spillway  with  a scratched  date  of  1963. 

h . Normal  Operational  Procedure 

The  Department  of  Water,  City  of  Johnstown, 
controls  and  regulates  the  water  in  the  system.  Water 
levels  in  the  reservoir  are  checked  twice  a day  for  7 days 
a week.  Generally,  in  late  fall,  water  is  drawn  down  to 
approximately  1 foot  below  spillway  crest  and  is  main- 
tained at  that  level  through  the  winter.  By  April,  water 
is  purposely  drawn  down  to  about  6 feet  below  spillway 
crest  so  as  to  pass  the  spring  and  summer  storms  safely, 
with  only  a small  amount  overflowing  the  spillway.  The 
reservoir  level  is  brought  down  again  in  autumn.  Usually 
water  does  not  flow  over  the  spillway;  however,  the  high- 
est water  level  reported  is  2 feet  overtopping  the  spill- 
way (around  1971) . Water  from  the  Cork  Center  Reservoir 
is  drawn  through  the  intake  structure  and  regulated  by  a 
gate  valve  on  the  24- inch  C.I.  supply  pipe  at  the  lower 
gate  house.  Just  downstream  of  the  gate  house,  this  water 
is  discharged  into  the  natural  stream  which  carries  it  to 
a treatment  facility.  After  treatment,  water  is  supplied 
to  the  City  according  to  the  demand  of  the  system. 

The  24-inch  C.I.  mud  pipe  acts  as  an  emer- 
gency outlet  in  case  of  danger  of  overtopping  of  the 
earthen  embankment  during  a heavy  storm.  A copy  of 
"Instructions  for  State  of  Emergency  Conditions",  hung 
on  the  office  wall  of  the  Department  of  Water  in  Johns- 
town, is  attached  to  this  report  in  Appendix  E. 

1.3  Pertinent  Data 

a . Drainage  Area 

The  drainage  area  is  approximately  2.6  square 
miles . 
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Discharge  at  Damsite 


Maximum  flood  at  the  damsite  is  unknown,  but  it 
corresponds  to  about  2 feet  of  water  over  the 
spillway  crest.  This  would  result  in  a flow  of 
approximately  645  cfs  passing  over  the  spillway. 

Total  spillway  capacity  at  maximum  pool  elevation 
of  1059  feet  is  1649  cfs. 

c.  Elevation  (ft.  above  MSL) 

Top  of  dam:  1059. 

Maximum  pool  (top  of  dam):  1059. 

Normal  pool:  Variable  during  different  seasons; 
generally  1054  (approximate). 

Overflow  spillway  crest:  1055.25. 

Upstream  supply  pipe  invert:  1043+  and  1035+ . 

Downstream  supply  pipe  invert:  1002+ . 

Upstream  mud  pipe  invert:  1020+. 

Downstream  mud  pipe  invert:  1002±. 

Streambed  at  supply  and  mud  pipe  outlet:  1002±. 

d.  Reservoir  Length 

Approximately  4000  feet  from  USGS  Quad. 

e . Storage  (acre-feet) 

Normal  pool:  Variable  with  seasons;  generally 
404  (estimated) . 

Spillway  crest  (El.  1055.25):  445. 

Maximum  pool  (El.  1059):  601  (estimated). 

f.  Reservoir  Surface 


Normal  pool:  Variable  in  different  seasons; 
generally  41  acres. 

Spillway  crest  (El.  1055.25):  41  acres. 
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Maximum  pool  (El.  1059):  42.2  (estimated). 

g . Dam 

Type:  Earth  fill  with  concrete  cutoff  wall. 

Length:  Approximately  460  feet  along  crest. 

Height:  Variable;  approximately  49  feet  at 

greatest  height  near  center. 

Top  width:  10  feet  at  crest. 

Side  slopes:  Approximately  1 vertical  to  3 
horizontal  upstream  slope,  and  1 vertical  to 
2 horizontal  downstream  slope. 

Cutoff:  Concrete  cutoff  wall,  2 feet  wide  at 

top  and  tapering  upstream  and  downstream  at  1 
horizontal  to  approximately  19  vertical  to  a 
maximum  width  of  6 feet.  Near  the  right  end 
of  the  embankment,  the  cutoff  wall  is  of  uni- 
form thickness  of  3 feet  from  top  to  bottom. 

The  wall  is  embedded  below  original  ground 
surface  for  a minimum  of  7 feet  and  a maximum 
of  12  feet,  and  penetrates  to  rock  roughly 
between  Stations  0+70  and  2+90  (Plate  V) . 

h . Diversion  and  Regulating  Works 

Type:  Two  24-inch  diameter  cast  iron  pipes  at 

elevations  1043  and  1035  leading  into  the  in- 
take structure  from  whence  only  one  24- inch 
pipe  proceeds  to  the  lower  gate  house. 

Length:  300  feet  t from  intake  structure  to 

lower  gate  house,  and  70  feet  ± from  lower  gate 
house  to  discharge  at  stream. 

Closure:  Two  manually  operated  valves  at  the 

intake  structure  for  the  supply  line.  Two 
manually  operated  valves  at  the  lower  gate 
house,  either  one  of  which  can  be  used  for 
control. 

Access:  To  intake  structure  via  bridge  from 

embankment.  Regulation  from  top  of  structure 
(intake  box  is  locked  with  chain) . At  the 
gate  house,  regulation  on  the  first  floor  of 
wood  frame  building  (stairs  to  the  lower  level 
where  valves  are  located) . 
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Regulating  facilities:  Supply  line  valves  at 
intake  open  at  all  times  and  regulation  accom- 
plished by  24-inch  gate  valve  on  the  supply  line 
at  the  lower  gate  house. 

i . Spillway 

Type:  Concrete,  round  crested,  gravity. 

Length:  512  feet. 

Width:  20  feet  along  channel,  60  feet  at  over- 

flow section. 

Crest  elevation:  1055.25. 

Gates:  None. 

Piers:  2;  each  1 foot  wide  at  the  overflow 

section,  carrying  the  bridge  above. 

j . Regulating  Outlets  (emergency) 

Type:  One  24-inch  cast  iron  mud  pipe  at  elevation 

1020. 

Length:  330  feet  ± from  intake  structure  to  lower 

gate  house,  and  70  feet  ± from  lower  gate  house  to 
discharge  at  stream. 

Closure:  One  manually  operated  valve  at  the  in- 

take structure  and  another  at  the  lower  gate  house. 

Access:  Same  as  1.3h  above. 

Regulating  facilities:  Mud  pipe  valve  at  intake 
open  at  all  times,  whereas  valve  on  the  mud  pipe 
at  lower  gate  house  is  kept  closed  except  in 
emergency. 


I 
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SECTION  2 


ENGINEERING  DATA 


2. 1 Design 

In  1917,  John  Henry,  a junior  engineer  for 
the  State  of  New  York  Conservation  Commission  (NYSCC) , 
did  some  hydraulic  computations  for  the  design  of  the 
spillway  overtopping  section  and  spillway  channel.  He 
also  performed  an  analysis  of  the  stability  of  the  gravity 
section  of  the  dam.  His  computations  along  with  his  memo- 
randum summarizing  his  findings  are  presented  in  Appendix 
E.  However,  on  the  first  page  of  his  memo  he  refers  to  7 
items  that  could  have  been  very  useful  for  further  under- 
standing of  the  design  of  this  dam  as  envisioned  in  1917, 
but  unfortunately  only  Item  #7  is  available  now. 

Item  #7  refers  to  7 sheets  of  blue  print 
drawings  showing  plans,  sections  and  details  descriptive 
of  the  dam,  spillway  channel,  reservoir  and  structures 
appurtenant  thereto.  All  these  drawings  are  signed  by 
W.  E.  Natanson,  City  Engineer,  Rochester,  N.Y.  They  were 
approved  on  August  3,  1917  by  Division  Engineer  A.  H. 
Perkins  and  Commissioner  George  D.  Pratt  of  NYSCC,  Albany, 
N.Y.  A description  of  each  of  these  drawings  is  given 
below. 


Sheet  #1  (Plate  III)  presents  a general  loca- 
tion map  on  a scale  of  1"  * 1 mile  and  plan  of  the  reser- 
voir on  a scale  of  1"  - 100  feet.  The  number  73  acres 
marked  on  this  drawing  is  apparently  the  size  of  the  prop- 
erty, and  should  not  be  mistaken  for  the  reservoir  area, 
which  has  been  checked  and  found  to  be  close  to  41  acres 
as  reported  in  the  Oct.  7,  1963  application,  of  the  City 
of  Johnstown,  for  reconstruction  of  the  dam. 

Sheet  #2  (Plate  IV)  shows  a plan  of  the  earthen 
embankment,  spillway  overfall  section,  spillway  channel  and 
other  appurtenant  structures  on  a contour  map  with  a contour 
interval  of  2 feet.  The  following  items  shown  on  this 
drawing  were  probably  eliminated  from  the  final  design  and 
never  constructed  because  they  were  not  encountered  during 
the  field  inspections 

i.  24"  valve  on  the  crest  of  the  earthen  embankment 

ii.  16"  valve  and  16"  C.I.  bypass  pipe  on  the  right 
side  of  the  spillway  right  abutment 

iii.  Footbridge  at  the  end  of  the  spillway  channel 


iv.  Expanded  section  of  the  spillway  channel  down- 
stream of  the  footbridge 

v.  Aerator  and  items  associated  with  it. 

Sheet  #3  (Plate  V)  provides  a longi'  udinal 
section  through  the  embankment  and  the  concrete  spillway. 

It  displays  the  original  ground  surface,  the  approximate 
bottom  of  the  concrete  core  wall,  and  wooden  sheet  piling 
under  the  concrete  spillway  to  approximately  elevation 
1033  feet.  This  drawing  also  shows  four  typical  cross 
sections  of  the  embankment  at  Stations  0-200,  0-60,  0+86 
and  2+05.  The  24-inch  valve  and  the  related  vertical  con- 
crete shaft  from  the  crest  of  the  embankment,  shown  in 
cross  section  at  Station  2+05,  have  not  been  constructed. 

Sheet  #4  (Plate  VI)  shows  plan  and  typical 
sections  of  the  spillway  and  the  spillway  channel. 

Sheets  #5  through  #7,  not  reproduced  here, 
show  features  not  directly  related  to  the  safety  of  the 
dam,  such  as  plan  and  cross  section  of  the  aerator  (not 
constructed),  longitudinal  section  of  the  spillway  channel, 
cross  sections  of  the  spillway  channel  at  different  sta- 
tions, gate  house,  etc. 

Two  drawings  (the  first  reproduced  as  Plate 
II)  dated  September  1963  and  prepared  by  Morrell  Vrooman 
Engineers,  Gloversville,  N.Y.,  and  the  October  7,  1963 
application  by  the  City  of  Johnstown,  are  the  only  source 
of  information  about  raising  the  crest  of  the  spillway 
from  elevation  1054  feet  to  elevation  1055.25  feet. 

There  are  only  minimal  hydrological  computa- 
tions and  there  are  no  design  parameters  available  for 
checking  the  stability  of  the  earth  embankment. 

2. 2 Construction 

There  are  no  formal  records  of  original  con- 
struction or  remodelling  of  the  spillway  crest  available. 
Concrete  strength  tests,  reported  in  1919  (3000  psi)  are 
included  in  Appendix  E. 

2.3  Operation 

The  water  level  in  the  reservoir  is  recorded 
by  Mr.  Tim  Newhouse  twice  a day  for  seven  days  a week. 
Downstream  flow  is  monitored  for  water  supply  purposes. 

As  a general  operational  procedure,  water  is 
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drawn  down  to  approximately  1 foot  below  spillway  crest 
in  late  fall  and  maintained  at  that  level  through  the  win- 
ter. By  April,  the  pool  is  purposely  drawn  down  to  about 
6 feet  below  spillway  crest  for  safely  containing  the 
spring  and  summer  floods  and  passing  only  a slight  amount. 

In  autumn,  the  pool  level  is  drawn  down  again.  The  highest 
water  level  reported  is  2 feet  over  top  of  spillway  in  the 
early  1970s.  Usually  water  does  not  flow  over  the  spillway. 

A list  of  "Instructions  for  State  of  Emergency 
Conditions"  is  hung  on  the  office  wall  of  the  Department  of 
Water  in  the  City  of  Johnstown  and  is  included  in  Appendix  E. 

2.4  Evaluation 


a.  Availability 

Engineering  data  were  provided  by  the  New  York 
State  Department  of  Environmental  Conservation  (NYSDEC)  and 
by  the  owner,  the  City  of  Johnstown.  The  owner's  City 
Engineer,  Mr.  Charles  Ackerbauer,  and  the  valve  crew  ex- 
plained and  demonstrated  operational  procedures  during  the 
visual  inspection. 

Mr.  John  Henry,  a junior  engineer,  in  his 
letter  of  July  24,  1917  to  Mr.  A.  H.  Perkins,  Division 
Engineer,  acknowledges  the  receipt  of  7 items  concerning 
the  design  of  this  dam.  Items  1,  2 and  3,  namely  the 
original  application  for  construction,  the  engineer's  re- 
port, and  specifications,  could  supply  additional  informa- 
tion on  the  original  concept  of  the  design.  However, 
these  documents  were  not  available  for  review. 

b.  Adequacy 

Although  computations  with  respect  to  stabil- 
ity analysis  of  the  gravity  section  of  the  dam  are  avail- 
able, there  is  no  justification  provided  for  the  basic 
assumptions  made.  For  example,  stability  of  the  dam  is 
dependent  on  the  uplift  pressures  and  the  properties  of 
the  foundation  material,  yet  neither  of  them  has  been 
investigated  or  evaluated.  There  is  no  information  on 
the  embankment  material  and  its  properties.  Similarly, 
the  nature  and  amount  of  hydrology  data  is  also  very  lim- 
ited. Consequently,  the  stability  of  the  earth  embankment 
could  not  be  analyzed,  and  the  overall  assessment  is  pri- 
marily based  on  the  following  factors: 

i.  Visual  observations  made  on  the  day  of  the  inspec- 
tion 

ii.  Overall  assessment  of  the  available  data 
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iii.  The  analyses  performed  using  hydrologic  modelling 
data  available  in  Upper  Hudson  and  Mohawk  River 
Basins  Hydrologic  Flood  Routing  Models,  prepared 
for  the  Department  of  Army,  New  York  District 
Corps  of  Engineers,  by  Resource  Analysis,  Inc. 
in  1976. 

c.  Validity 

There  are  a number  of  items  shown  on  the  draw- 
ings which  were  not  constructed  as  determined  by  visual 
inspection.  This  raises  a question  whether  the  concrete 
cutoff  wall  in  the  earth  embankment  was  constructed  or  not, 
because  excessive  seepage  was  observed,  on  the  downstream 
side,  at  the  left  abutment  and  along  the  toe  of  the  embank- 
ment. 

2 . 5 Geology 

a.  General  Geology 

The  damsite  and  lake  lie  in  southern  Fulton 
County,  New  York.  There  is  an  extensive  cover  of  glacial 
deposits  at  the  surface.  The  underlying  lithology  is  un- 
known . 


There  is  a normal  fault  about  a mile  east  of 
the  dam,  with  the  dam  on  the  down thrown  side.  The  fault 
trends  north-south.  There  is  a linement  about  2 miles 
west  of  the  dam. 

The  region  underwent  glaciation  during  the 
Wisconsin  stage  and  is  part  of  the  glaciated  Adirondacks . 

b.  Local  Geology  (Interpreted  from  stereo  pair  air 

photos) 

Soil  cover  appears  deep.  The  rock  type  be- 
neath the  glacial  cover  is  unknown.  The  downstream  chan- 
nel looks  dry  and  fairly  free  of  vegetation. 

The  lake  slopes  look  very  steep.  There  are 
indications  of  siltation  near  the  north  inlet  shore.  In 
the  photos,  the  lake  level  appears  much  lower  than  the 
dam  spillway. 


There  is  an  apparent  fault  line  about  2,500 
feet  downstream.  The  faultline  is  traceable  about  4,000 
feet  in  a southerly  direction. 

There  were  no  geologic  features  (stratification, 
faults,  cavities,  etc.)  detected  or  suspected  that  could  be 
expected  to  adversely  affect  the  dam  or  its  appurtenant  struc- 
tures . 
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SECTION  3 


VISUAL  INSPECTION 


3.1  Findings 

a.  General 

The  reservoir  was  inspected  on  July  20,  1978, 
a sunny  warm  day  with  80°F  temperature.  The  inspection 
team  consisted  of  Messrs  E.  A.  Nowatzki  and  G.  S.  Salzman 
from  Converse  Ward  Davis  Dixon,  and  Messrs  C.  Ackerbauer, 

T.  Newhouse  and  R.  Lake  from  the  City  of  Johnstown. 

The  approach  to  the  reservoir  is  through  a 
dirt  road  which  is  in  good  condition;  it  runs  in  a north- 
erly direction  towards  the  reservoir  from  a light-duty 
Old  State  Road.  The  reservoir  is  locally  called  "High 
Daddy".  This  reservoir  is  one  of  the  sources  of  water 
supply  for  the  City  of  Johnstown.  Cork  Center  Reservoir 
was  the  only  component  of  this  supply  system  inspected, 
and  it  appeared  to  be  in  generally  good  condition,  except 
for  the  seepage  noted  on  the  downstream  side  of  the  earthen 
dam. 

The  overflow  from  the  reservoir  during  floods 
passes  over  the  concrete  spillway,  whereas  normally  the 
only  outflow  is  through  the  24-inch  C.I.  supply  line,  and 
in  case  of  emergencies  another  24-inch  "mud  pipe"  can  also 
be  opened  to  discharge  excess  water. 

b.  Dam 

The  approach  road  leads  to  the  left  abutment 
of  the  earthen  embankment  from  whence  a 10-foot  wide  road 
(Fig.  1,  Appendix  D)  in  fairly  good  condition  continues 
over  the  crest  to  the  junction  of  the  right  abutment  with 
the  spillway.  Just  before  the  spillway,  the  embankment 
takes  a 90°  turn  such  that  the  direction  of  the  spillway 
is  perpendicular  to  that  of  the  embankment.  Over  the 
spillway,  there  is  a 3- foot  wide  concrete  footbridge  (Figs. 
2 and  3,  Appendix  D)  leading  to  a small  length  of  embank- 
ment, which  is  heavily  wooded  and  appears  to  be  natural 
ground . 

Near  the  center  of  the  main  embankment,  there 
is  an  angle-iron  access  bridge  leading  to  a concrete  intake 
structure  (Fig.  1,  Appendix  D) . The  access  bridge  was  con- 
structed in  1963,  and  is  generally  in  good  condition  but 
rusted.  It  needs  scraping  and  painting,  but  one  should  be 
careful  to  avoid  contamination  of  water  with  lead  compounds 
or  other  potentially  detrimental  material. 
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The  rip-rap  (Fig.  4,  Appendix  D)  on  the  up- 
stream face  comes  up  to  approximately  spillway  crest  level, 
and  its  visible  portion  is  in  good  condition.  There  is 
vegetation  above  the  rip-rap  to  the  edge  of  the  crest,  and 
small  woody  growth  is  developing  which  should  be  checked 
at  this  stage  (Figs.  1 and  4,  Appendix  D) . The  downstream 
face  of  the  embankment  is  very  heavily  wooded  with  tall 
pines  and  deciduous  trees  (Fig.  1,  Appendix  D) . Widespread 
animal  burrows  were  also  observed  on  the  downstream  slope. 
Animal  burrows  and  decaying  roots  of  any  dying  trees  could 
create  seepage  channels  through  the  embankment,  but  devel- 
opment of  such  a condition  is  inhibited  by  the  presence  of 
the  concrete  cutoff  wall. 

Inspection  of  the  downstream  face  of  the  em- 
bankment at  the  left  abutment  (junction  with  natural  soil) 
revealed  a 10*  x 10'  wet  zone  about  half  way  down.  There 
was  no  flow  noticed.  Farther  down  to  the  left,  water  dis- 
appears and  emerges  again  several  times  along  the  junction 
of  the  embankment  with  the  natural  ground  surface  (the 
crotch) . The  presence  of  several  small  springs  indicates 
that  the  flow  is  coming  from  the  embankment.  Seepage  also 
extends  along  the  toe  of  the  dam  to  the  right  abutment 
but  does  not  go  up  the  right  abutment  crotch.  The  bottom 
5 to  10  feet  of  s7ope  is  wet  and  spongy.  Water  can  be 
heard  running  below  the  ground  surface  before  emergence. 

The  springs  (Fig.  5,  Appendix  D)  empty  into  the  creek  where 
the  24-inch  supply  and  mud  pipes  empty.  Seepage  water 
is  clear,  with  no  sloughing  or  erosion  observed.  Decay 
of  vegetation  in  the  seepage  path  (Fig.  6,  Appendix  D) 
indicates  it  has  been  going  on  for  some  time.  The  obser- 
vation of  seepage  indicates  that  the  cutoff  wall  is  not 
fully  effective. 

c.  Appurtenant  Structures 

1.  Gravity  spillway  section  and  spillway  channel: 
Inspection  of  the  concrete  gravity  overflow  section  and 
the  spillway  channel  led  to  the  following  observations: 

i.  The  overflow  section  itself  (Fig.  2,  Ap- 
pendix D)  appears  to  be  in  generally  good  condition  with 
a moderate  amount  of  spalling  and  erosion  of  its  downstream 
slope  and  piers  (Fig.  7,  Appendix  D) . 

ii.  About  one-third  of  the  way  down  to  the 
base  of  the  overflow  section  along  its  junction  with  the 
left  wing  wall,  there  are  signs  of  minor  seepage  indicated 
by  wetness  (but  not  flow)  (Figs,  8 and  9,  Appendix  D) . 

On  top  of  the  left  wing  wall  of  the  spillway,  there  are 
signs  of  pressure  grouting  which  might  have  been  done  to 
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control  leaks,  or  the  concrete  may  be  the  result  of  sur- 
face guniting;  there  is  a scratched  date  of  1963. 

iii.  Minor  spalling  and  scaling  of  wing  walls 
has  started  (Fig.  8,  Appendix  D) . 

iv.  The  footbridge  over  the  spillway  is 
scaling,  with  a large  spall  near  the  midspan  exposing 
steel  (Figs.  3 and  7,  Appendix  D) . 

v.  The  spillway  discharge  channel  (Fig.  10, 
Appendix  D)  has  minor  spalls  at  wall  joints  and  on  the 
wall.  At  the  lower  end  of  the  spillway,  there  is  a major 
spall  on  the  left  wall. 

vi.  The  last  floor  slab  of  the  spillway  chan- 
nel is  cracked  and  seepage  comes  out  from  below  the  slab 
at  its  lower  lip  (Fig.  11,  Appendix  D) . 

2.  Intake  structure  and  outlet  pipes:  The  in- 
take structure  consists  of  a vertical  concrete  shell  with 
an  11-foot  inside  diameter  and  6-inch  thick  wall.  The 
top  of  the  intake  structure  has  a concrete  floor  with  a 
central  rectangular  entrance  to  the  intake  box  (Fig.  12, 
Appendix  D) . The  entrance  is  covered  with  steel  plate 
and  locked  with  a chain.  There  is  a circular  pipe  railing 
around  the  platform  and  three  valve  stems  for  the  gates 

on  top  of  the  platform  (Fig.  13,  Appendix  D) . Gates  for 
the  supply  line  are  located  at  17-foot  and  25-foot  depths 
below  the  intake  platform.  The  mud  pipe  extends  30  feet 
farther  from  the  intake  into  the  lake  and  is  at  a 40-foot 
depth.  All  three  gate  valves  were  turned  and  found  to 
function  smoothly.  The  intake  box  cover  was  removed,  but 
the  valves  could  not  be  seen  because  water  inside  the  in- 
take structure  was  at  the  pond  level.  The  gate  platform 
and  intake  structure  wall  are  moderately  spalled  and 
scaled  (Fig.  13,  Appendix  D) . 

The  supply  and  mud  pipes  traverse  under  the 
embankment,  through  the  lower  gate  house,  and  then  empty 
into  the  natural  stream  (Fig.  14,  Appendix  D) . The  steel 
on  the  pipes  at  the  outfall  looked  good. 

3.  Gate  house:  The  gate  house  appeared  to  be 
in  good  condition.  It  has  a wooden  floor  with  stairs 
leading  to  lower  level  for  access  to  gates.  No  lighting 
arrangement  exists.  There  are  four  valves  in-  the  gate 
house.  Two  24-inch  valves  are  on  therrain  water  supply 
line,  one  24-inch  valve  on  the  mud  line,  and  one  16-inch 
valve  on  the  pipe  connecting  the  two  lines.  All  valves 


were  cracked  and  found  to  be  functioning  smoothly.  They 
are  well  maintained.  Very  muddy  effluent  resulted  at  the 
cracking  of  the  mud  pipe  valve  which  was  closed  immediately. 
The  lower  gate  house  floor  is  a little  wet  because  of  seep- 
age into  the  house,  but  the  pipes  and  valves  under  the 
floor  look  good  and  dry. 

d.  Foundation 


The  foundation  for  the  dam  was  not  observed. 
Our  geologic  evaluation  of  the  site  indicates  that  there 
is  an  extensive  cover  of  glacial  deposits  at  the  surface. 
(See  Article  2.5) 

e.  Reservoir  Area 


The  reservoir  area  is  heavily  wooded  except 
for  one  naturally  sandy  area  that  is  covered  with  moss 
and  scrub  only  (Fig.  15,  Appendix  D) . Side  slopes  of  the 
reservoir  are  steep;  about  1*5  horizontal  to  1 vertical. 
However,  there  is  no  evidence  of  slope  failure  . There 
is  a moderate  amount  of  sedimentation  at  the  upstream  en- 
trance and  an  indication  of  sedimentation  at  the  dam, 
suggested  by  the  turbidity  of  water  released  from  the  mud 
pipe. 


f .  Downstream  Channel 


The  downstream  channel  (Fig.  16,  Appendix 
D)  is  clear  of  any  obstruction  or  debris.  The  upper 
reaches  of  the  channel  form  part  of  the  water  supply 
channel  to  the  chlorination  house.  The  valley  and  slopes 
are  generally  wooded  and  appear  stable. 

3.2  Evaluation 


Seepage  was  observed  starting  about  half-way 
down  the  downstream  slope  of  the  embankment  along  its  left 
abutment,  continuing  along  the  toe  to  the  right  abutment, 
but  does  not  go  up  along  the  crotch  of  the  right  abutment. 
The  amount  of  seepage  appears  to  be  substantial,  indicating 
that  the  cutoff  wall  is  not  entirely  effective.  Although 
there  are  indications  that  this  condition  has  existed  for 
some  time  and  there  are  no  signs  of  erosion  or  failure, 
further  investigation  is  definitely  advisable. 

About  one-third  of  the  way  down  to  base  of 
the  spillway  overflow  section  along  the  junction  with  the 
left  wing  wall,  there  are  signs  of  minor  seepage  indicated 
by  wetness  and  discoloration  of  the  concrete.  At  present 
this  situation  is  not  of  major  concern,  but  it  could  worsen 


with  time  and  the  structural  concrete  may  be  affected  by 
frost  action. 

The  presence  of  large  trees  on  the  embankment 
slopes  of  earthfill  dams  ordinarily  poses  a potentially 
dangerous  condition. 

a)  If  the  trees  are  shallow  rooted,  they 
could  blow  over  in  a major  storm,  carrying  part  of  the 
embankment  with  them. 

b)  If  the  trees  are  deep  rooted,  the  root 
systems  may  extend  transversely  through  the  embankment. 
Death  of  the  trees  and  subsequent  decay  of  the  root  systems 
may  result  in  the  formation  of  water  passages  (pipes) . 

Such  pipes  provide  natural  channels  for  the  seepage  of 
water  through  the  embankment;  this  may  result  in  erosion 

of  the  embankment  or  in  the  generation  of  seepage  forces 
that  would  adversely  affect  the  stability  of  the  slope. 

c)  The  trees  on  the  downstream  face  of  the 
subject  dam  appeared  to  be  well  established.  A study 
should  be  made  to  establish  whether  the  trees  are  shallow 
rooted  or  deep  rooted.  If  they  are  shallow  rooted,  re- 
moval is  in  order.  If  they  are  deep  rooted,  removal  would 
be  potentially  more  dangerous  than  leaving  them  in  place; 
for  this  dam,  the  danger  is  substantially  mitigated  by 
the  presence  of  the  concrete  cutoff  wall. 


SECTION  4 


OPERATIONAL  PROCEDURES 


4 . 1 Procedures 

Personnel  of  the  City  of  Johnstown  Water 
Department  (JWD)  informed  us  that  the  water  level  in  the 
reservoir  is  recorded  on  a twice-a-day  basis  for  7 days 
a week.  Mr.  Tim  Newhouse  of  the  Water  Department  is  as- 
signed to  this  study,  in  addition  to  recording  water 
levels  at  other  locations  such  as  at  the  weir,  farther 
downstream.  There  are  no  written  procedures  made  avail- 
able; however,  we  were  informed  by  JWD  personnel  that, 
according  to  their  established  practice,  water  is  lowered 
in  late  fall  to  about  1 foot  below  the  spillway  crest  and 
retained  there  throughout  the  winter.  The  lake  freezes 
in  winter  and  the  normal  ice  thickness  is  between  18  and 
24  inches.  By  April,  the  pool  level  is  further  lowered 
to  about  6 feet  below  spillway  crest  to  receive  and  safely 
pass  the  spring  and  summer  floods.  Normally,  water  does 
not  flow  over  the  spillway;  however,  the  highest  water 
level  reported  in  the  early  1970s  is  about  2 feet  above 
the  spillway  crest. 

Two  valves  for  the  24-inch  supply  line  and 
one  for  the  mud  pipe,  all  three  located  at  the  intake 
structure,  are  kept  open  at  all  times.  They  are  worked 
once  a year  to  verify  the  satisfactory  functioning  of  the 
mechanism.  Water  outflow  from  the  reservoir  is  regulated 
by  one  of  two  supply  line  24-inch  valves  located  in  the 
lower  gate  house.  The  other  24-inch  valve,  also  located 
in  the  lower  gate  house,  but  operating  the  mud  pipe,  is 
kept  closed  except  in  emergencies.  Water  from  the  supply 
line  (and  mud  pipe)  drains  out  into  a natural  channel 
which  leads  to  the  downstream  diversion  works. 

4 . 2 Maintenance  of  Earth  Embankment 

The  only  apparent  maintenance  is  periodic 
cutting  of  vegetation  on  the  upstream  face.  Except  for 
downstream  seepage  along  the  left  abutment  and  toe,  the 
earth  embankment  seems  to  be  in  generally  good  condition. 
There  are  no  visible  signs  of  sloughing,  erosion  or  crack- 
ing of  the  embankment.  The  rip-rap  on  the  upstream  face 
extends  up  to  the  spillway  crest  level  with  no  visible 
failures.  There  are  extensive  animal  burrows  but  they 
should  not  pose  any  hazard  in  view  of  the  barrier  provided 
by  the  concrete  cutoff  wall.  The  downstream  edge  of  the 
crest,  and  the  downstream  face  are  heavily  wooded  with 


tall  pines.  There  are  some  deciduous  trees  on  downstream 
slope.  Tree  growth  is  starting  on  upstream  face  above 
rip-rap  line,  where  cutting  was  apparently  omitted  for 
a while.  The  roadway  on  top  of  the  dam  is  in  good  con- 
dition. 

4. 3 Maintenance  of  Concrete  Gravity  Structure  and 
Spillway  Channel 

Structurally,  the  gravity  structure  appears 
to  be  in  good  condition  but  needs  general  maintenance. 

The  last  general  maintenance  was  apparently  in  1963.  The 
downstream  face  and  piers  have  spalled  and  eroded  moder- 
ately. Minor  spalling  and  scaling  of  wing  walls  have 
started.  The  bridge  is  badly  scaled  with  a large  spall 
near  midspan,  exposing  steel.  About  one-third  of  the  way 
down  to  the  base  of  the  spillway  overflow  section  along 
the  junction  with  the  left  wing  wall,  there  are  signs  of 
minor  seepage  indicated  by  wetness  and  discoloration. 

The  spillway  channel  has  minor  spalls  at  wall  joints  and 
on  the  wall.  At  the  lower  end  of  the  spillway  channel 
there  is  a major  spall  on  the  left  wall.  The  last  floor 
slab  of  the  spillway  channel  is  cracked,  and  seepage  comes 
out  from  below  the  slab  at  the  lower  lip. 

4 . 4 Maintenanca  of  Operating  Facilities 

The  access  bridge  to  the  intake  structure 
is  rusted  and  does  not  appear  to  have  been  painted  since 
installation  in  1963.  The  gate  platform  at  the  intake 
structure  is  moderately  spalled  and  scaled.  Valve  stems 
at  the  intake  structure  and  gate  house  turned,  and  were 
observed  to  function  very  well  with  little  or  no  slack. 

At  the  outfall,  the  metal  pipes  appear  to  be  in  good  con- 
dition. The  lower  gate  house  floor  is  a little  wet  from 
seepage  into  the  house,  but  pipes  and  valves  under  the 
floor  look  good  and  dry.  There  is  no  lighting  arrangement 
at  the  lower  gate  house. 

4 . 5 Warning  Systems  in  Effect 

The  general  condition  of  the  dam  and  its 
appurtenant  structures  are  checked  daily  as  part  of  the 
pool  elevation  monitoring  procedure.  "Instructions  for 
State  of  Emergency  Conditions"  have  been  written  and 
posted  on  the  office  wall  of  the  Department  of  Water  so 
that  all  employees  are  familiar  with  them.  Names  of 
people  to  be  notified  in  case  of  emergency  also  appear 
on  those  instructions.  Access  to  the  controls  is  main- 
tained in  the  winter  by  plowing  away  the  snow  from  the 
access  road  at  high  priority. 
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4.6  Evaluation 


Functionally,  all  parts  seem  to  be  in  good 
working  condition.  Maintenance  of  the  operating  facili- 
ties appears  to  be  satisfactory.  However,  some  routine 
maintenance  needs  attention.  Small  woody  growth  on  the 
upstream  slope  above  rip-rap  level  should  be  taken  out 
and  no  more  woody  growth  allowed  in  the  future.  Minor 
concrete  repairs  on  the  spillway,  wing  walls,  footbridge, 
spillway  channel  and  intake  structure  should  be  under- 
taken. The  rust  on  the  access  bridge  to  intake  struc- 
ture needs  scraping  followed  by  painting  (being  careful 
with  the  use  of  lead  components  or  other  potentially 
deleterious  materials) . 

As  a part  of  general  maintenance,  the  mud 
pipe  should  be  flushed  at  least  annually  to  avoid  clogging 
of  its  upstream  open  end. 

Seepage  between  the  spillway  and  the  left 
abutment  should  be  eliminated  by  injection  grouting. 

Provision  of  an  electrical  connection  for 
light  at  the  gate  house  or  any  other  source  of  light  such 
as  a flashlight  is  very  essential. 

Instructions  for  handling  emergency  situa- 
tions appear  to  be  adequate,  except  for  exceptionally 
high  flows,  as  discussed  later. 
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SECTION  5 


HYDRAULICS  AND  HYDROLOGY 


5.1  Evaluation  of  Hydraulic  Features 

a.  Design  Data 

The  dimensions  of  the  overflow  spillway  and 
the  spillway  channel  are  found  on,  or  can  be  scaled  from, 
Plates  II  and  VI.  Based  on  some  referenced  tables,  that 
we  are  not  familiar  with,  the  overflow  spillway  capacity 
in  the  original  file  was  calculated  as  1630  cfs  (Appendix 
E)  for  a 4- foot  head,  which  is  not  too  far  from  our  cal- 
culation of  the  overflow  spillway  capacity  as  1814  cfs 
(Appendix  C)  for  the  same  head.  However,  with  the  raised 
crest  level,  the  available  head  over  the  spillway  is  3.75 
feet  without  overtopping  the  earthen  embankment,  and  for 
that  head  the  spillway  capacity  according  to  our  computa- 
tions drops  to  1650  cfs  (Appendix  C) , which  is  very  close 
to  the  original  design. 

Using  Chezy  and  Kutter  formulae,  the  original 
file  arrives  at  1670  cfs  (Appendix  E)  as  the  capacity  of 
the  spillway  channel  for  the  designed  dimensions  and  slope 
and  water  depth  of  5 feet.  We  concur  with  this  result. 

The  two  24-inch  pipes  have  been  shown  to  be 
capable  of  discharging  a total  of  150  cfs  for  a head  of 
20  feet  of  water.  Their  method  and  computations  are  cor- 
rect but  the  available  head  of  water  at  the  upstream  end 
of  the  mud  pipe  is  40  feet.  We  have  not  been  able  to  es- 
tablish the  depth  of  the  supply  line,  but  the  upstream 
head  may  be  assumed  as  a minimum  of  25  feet.  Our  estimate 
of  discharge  through  these  two  pipes  is  320  cfs. 

The  original  flow  computations  are  presented 
in  Appendix  E and  computations  performed  as  part  of  this 
study  are  found  in  Appendix  C. 

b.  Experience  Data 

A record  of  water  levels  at  the  reservoir 
is  available,  but  no  measurements  of  flow  are  available. 
The  maximum  observed  head  of  water  over  the  spillway  crest 
was  reported  to  be  about  2 feet  in  the  early  1970s. 
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c.  Visual  Observations 


The  pool  elevation  on  the  day  of  the  inspec- 
tion was  16  inches  below  that  of  the  spillway  crest,  so 
the  spillway  was  not  observed  in  operation;  however,  there 
is  no  reason  to  believe  that  it  would  not  function  satis- 
factorily. The  maximum  height  of  water  that  the  spillway 
can  accommodate  without  overtopping  of  the  dam  is  3.75 
feet.  The  gate  valves  on  the  supply  and  mud  lines  at  in- 
take and  lower  gate  house  were  turned  and  found  to  func- 
tion satisfactorily.  Only  a small  amount  of  flow  was 
being  maintained  through  the  supply  line.  Opening  of  the 
mud  pipe  gate  valve  was  followed  by  very  muddy  effluent, 
so  the  valve  was  closed  immediately. 

5 . 2 Evaluation  of  Hydrologic  Features 

a.  Design  Data 

For  calculation  of  the  flood  discharge  for 
this  dam,  in  the  original  computations  of  1917,  an  empiri- 
cal formula  developed  by  Mr.  McKim,  the  then  inspector  of 
dams,  has  been  used.  This  formula  is  based  on  the  drainage 
area  of  the  watershed  and  gives  a flood  discharge  of  1314 
cfs  for  this  watershed.  A more  detailed  analysis  was  at- 
tempted later  but  left  incomplete.  These  computations 
are  found  in  Appendix  E. 

To  our  knowledge,  there  are  no  gaging  stations 
in  the  local  basin.  According  to  the  Recommended  Guide- 
lines for  Safety  Inspection  of  Dams,  Department  of  the 
Army,  OCE,  the  recommended  Spillway  Design  Flood  (SDF) 
for  the  subject  dam  is  the  Probable  Maximum  Flood  (PMF) 
since  the  dam  is  of  intermediate  size  and  poses  a high 
hazard. 

b . Experience  Data 

Information  on  the  PMF  for  the  Cork  Center 
Storage  Reservoir  and  its  watershed  was  obtained  from  the 
Upper  Hudson  and  Mohawk  River  Basins  Hydrologic  Flood 
Routing  Models  prepared  In'  lP'Tb  for  the  New  Vork  bistrict 
of  the  U.S.  Army  Corps  of  Engineers  (USACE)  by  Resource 
Analysis,  Inc.  In  this  study,  the  rainfall-runoff  mathe- 
matical model  HEC-1  was  used  to  reconstitute  the  major 
historical  floods  and  to  simulate  the  Standard  Project 
Flood  (SPF)  . In  addition  to  the  SPF  simulation,  the  rain- 
fall pattern  for  Tropical  Storm  Agnes  was  transposed  to 
fall  directly  on  the  basins  under  study,  and  the  discharges 
resulting  from  this  rainfall  were  determined  by  an  appli- 
cation of  the  calibrated  model.  In  a telephone  conversa- 
tion with  Mr.  Thomas  Smyth,  USACE  New  York  District,  we 
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were  informed  that  for  Phase  I hydrologic  analyses,  the 
Probable  Maximum  Flood  (PMF)  could  be  considered  as  twice 
the  SPF. 


The  Cork  Center  Storage  Reservoir  and  its 
drainage  basin  were  located  within  Subarea  22  of  the 
Mohawk  Basin,  Little  Falls,  N.Y.  to  Mouth.  Computations 
for  routing  the  PMF  through  the  Cork  Center  Storage  Reser- 
voir are  found  in  Appendix  C of  this  report. 

c.  Visual  Observations 


The  maximum  observed  flood  over  the  spillway 
crest  is  about  2 feet  in  the  early  1970s.  Normally,  the 
water  does  not  flow  over  the  spillway.  This  appears  to 
be  verified  by  the  observable  water  marks  on  the  wing  walls 
at  about  spillway  crest  level  {Fig.  2,  Appendix  D) . We 
were  informed  by  JWD  personnel  that  the  pool  of  the  Cork 
Center  Storage  Reservoir  is  lowered  to  about  6 feet  below 
the  crest  level.  This  may  explain  why  heavy  rains  of  the 
early  1970s  were  passed  without  difficulty. 

d.  Overtopping  Potential 

The  computations  in  Appendix  C indicate  that 
the  subject  dam  will  be  overtopped  by  the  PMF.  The  maxi- 
mum height  of  water  that  can  flow  over  the  spillway  with- 
out the  dam  being  overtopped  is  3.75  feet.  At  that  height 
the  spillway  passes  approximately  1650  cfs.  The  routed 
PMF  is  approximately  3630  cfs.  Therefore,  the  spillway 
can  pass  only  45  percent  of  the  PMF. 

e.  Spillway  Adequacy 

The  results  of  the  hydrological  analysis 
indicate  that  the  spillway  capacity  is  inadequate  with 
respect  to  passing  the  PMF,  and  the  topping  of  an  earth 
dam  often  results  in  the  rapid  washout  of  a dam  section. 

In  addition,  the  spillway  is  considered  seriously  inade- 
quate because  it  satisfies  all  of  the  following  conditions 
set  forth  in  DAEN-CWE-HY  Engineer  Technical  Letter  No. 
1110-2-234  dated  10  May  1978: 

1.  There  is  high  hazard  to  loss  of  life  from  large 
flows  downstream  of  the  dam. 

2.  Dam  failure  resulting  from  overtopping  would 
significantly  increase  the  hazard  to  loss  of  life  down- 
stream from  the  dam  from  that  which  would  exist  just 
before  overtopping  failure. 
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3.  The  spillway  is  not  capable  of  passing  one-half 
of  the  Probable  Maximum  Flood  without  overtopping  the  dam 
and  potentially  causing  failure.  It  may,  however,  be 
pointed  out  that  if  the  supply  and  mud  pipes  are  kept 
open,  the  total  discharging  capacity  will  increase  to 
approximately  54%  of  the  Probable  Maximum  Flood. 


SECTION  6 


STRUCTURAL  STABILITY 


6.1  Evaluation  of  Structural  Stability 
a.  Visual  Observations 


Visual  observations  of  the  earth  embankment 
disclosed  considerable  amount  of  seepage  along  the  down- 
stream  toe.  Seepage  starts  at  the  junction  of  the  left 
embankment  with  the  virgin  hillside  about  half-way  down 
the  downstream  slope.  It  turns  into  flowing  water  along 
the  toe  and  extends  to  the  right  abutment  but  does  not 
go  up  along  the  crotch  of  the  right  abutment.  The  decay 
of  vegetation  in  the  seepage  path  indicates  it  has  been 
going  on  for  some  time.  The  bottom  5 to  10  feet  of  the 
slope  is  wet  and  spongy  but  there  is  no  sign  of  sloughing 
or  erosion.  The  vertical  and  horizontal  alignments  of 
the  embankment  appear  to  have  been  maintained,  and  there 
is  no  evidence  of  cracks.  Some  roots  of  the  pines  growing 
on  the  downstream  slope  cross  the  embankment  crest  trans- 
versely; this  condition  may  not  exist  at  depth  because 
of  the  presence  of  the  concrete  cutoff  wall. 

About  one-third  of  the  way  down  to  base  of 
the  overflow  spillway  and  along  the  junction  with  the  left 
wing  wall,  there  are  signs  of  minor  seepage  indicated  by 
wetness.  At  present,  this  situation  is  not  of  any  concern, 
but  it  could  worsen  with  time  and  the  structural  concrete 
could  deteriorate  due  to  frost  action. 

b.  Design  and  Construction  Data 

The  original  computations  of  1917,  presented 
in  Appendix  E,  were  reviewed.  Generally,  these  computa- 
tions were  found  appropriate,  except  that  in  one  case, 
the  coefficient  of  active  earth  pressure  was  used  for 
calculating  passive  resistance.  Assuming  66%  uplift 
pressure  on  the  base  of  the  dam,  it  was  found  safe  against 
overturning  about  the  toe.  However,  it  was  found  unsafe 
with  respect  to  sliding  because  the  passive  resistance 
to  the  cutoff  walls  was  not  considered.  At  a later  stage 
in  those  computations,  resistance  to  cutoff  wall  was  taken 
into  account  but  with  an  active  earth  pressure  coefficient 
instead  of  a passive  earth  pressure  coefficient,  and  the 
resistance  of  the  downstream  key  was  still  not  accounted 
for.  Under  these  conditions  the  spillway  was  found  to 
be  just  safe  against  sliding  with  a Factor  of  Safety  of 
1,  assuming  a coefficient  of  friction  of  0.45  between  the 
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concrete  and  the  foundation  soil.  In  the  original  analy- 
sis, ice  pressure  was  neglected. 

In  the  present  analysis,  the  stability  of 
the  spillway  section  prior  to  1963  and  after  remodelling 
in  1963  has  been  analyzed  for  various  conditions  of  pool 
elevations  and  ice  thrust.  The  results  are  shown  in  a 
tabular  form  in  Appendix  C.  The  uplift  pressure  on  the 
base  of  the  dam  was  taken  as  50%,  and  the  coefficient  of 
friction  against  sliding  as  0.3.  The  only  critical  con- 
dition encountered  is  in  overturning  when  the  pool  is  at 
spillway  crest  level  and  ice  thrust  of  4 kips/linear  foot 
is  applied  1 foot  below  the  crest.  It  is,  therefore,  ad- 
visable that  pool  level  during  winter  be  kept  at  least 
3 feet  below  the  spillway  crest  level.  This  is  mitigated 
somewhat  by  the  fact  that  the  spillway  section  has  received 
ice  thrusts  for  about  15  years  without  visible  harm. 

Since  no  information  was  available  regarding 
the  nature  of  the  embankment  and  foundation  materials  and 
their  properties,  neither  stability  nor  seepage  analyses 
for  the  embankment  could  be  performed  as  part  of  this 
study. 

The  present  operational  procedure  provides 
for  the  water  supply  pipe  and  the  mud  pipe  to  be  under 
pressure  beneath  the  dam.  This  is  considered  undesirable, 
as  a leak  in  the  line  could  eventually  result  in  washout 
of  embankment  soil,  which  could  endanger  the  integrity 
of  the  dam. 

c.  Operating  Records 

None  available. 

d.  Post  Construction  Changes 

In  1963,  the  crest  of  the  overflow  spillway 
section  was  raised  by  15  inches  according  to  the  drawing 
on  Plate  II.  At  the  same  time,  an  angle  iron  steel  access 
bridge  was  constructed  from  the  embankment  crest  to  the 
intake  structure.  Probable  pressure  grouting  or  surface 
guniting  around  the  spillway  is  indicated  about  the  same 
time  by  a scratched  date  of  1963. 

e.  Seismic  Stability 

The  Cork  Center  Storage  Reservoir  is  nominally 
located  on  the  border  between  Seismic  Zone  1 and  Seismic 
Zone  2 according  to  the  Algermissen  Seismic  Risk  Map.  The 
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USACE  guidelines  suggest  that  in  the  event  of  doubt  about 
the  proper  zone,  the  higher  zone  should  be  used.  Although 
earthquakes  that  cause  moderate  damage  can  be  expected 
to  occur  in  Zone  2,  the  design  and  construction  practices 
conventionally  used  for  small  earth  dams  are  considered 
to  be  adequate  in  areas  of  low  seismicity  and  the  safety 
factors  used  for  static  conditions  should  preclude  major 
damage  for  all  but  the  most  catastrophic  earthquakes. 
However,  no  computations  were  performed  to  evaluate  the 
effect  of  earthquakes  on  the  subject  dam. 
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SECTION  7 


ASSESSMENT,  RECOMMENDATIONS  AND  REMEDIAL  MEASURES 


7.1  Dam  Assessment 

a.  Safety 

Visual  inspection  of  the  system  and  a review 
of  the  limited  available  engineering  data  indicate  that 
the  dam  embankment  and  the  overflow  spillway  are  in  gen- 
erally good  condition  and  functioning  satisfactorily  at 
this  time.  Our  approximate  hydrologic/hydraulic  calcula- 
tions indicate  that  the  discharge  capacity  of  the  overflow 
spillway  is  seriously  inadequate  according  to  the  OCE 
screening  criteria.  Although  no  signs  of  sloughing,  ero- 
sion or  cracking  of  the  earthen  embankment  were  observed, 
substantial  amount  of  seepage  along  the  downstream  toe 
deserves  further  investigation.  The  stability  of  the 
embankment  may  then  be  analyzed  in  the  light  of  the 
findings. 


b.  Adequacy  of  Information 


The  information  available  to  us  is  not  ade- 
quate for  a detailed  analysis  of  the  stability  of  the 
embankment  including  seepage  effects.  However,  the  sta- 
bility of  the  overflow  spillway  has  been  verified  with 
reasonable  degree  of  certainty,  although  the  nature  and 
properties  of  the  foundation  material  are  not  clearly 
defined.  Since  there  were  no  hydrologic  data  available, 
our  assessment  of  the  overtopping  potential  is  based 
solely  on  transpositioning  modelling  results  from  nearby 
areas  to  the  subject  drainage  basin. 


c.  Urgency 

Inasmuch  as  the  spillway  capacity  appears 
to  be  seriously  inadequate  according  to  the  OCE  screening 
criteria,  there  is  some  urgency  in  performing  the  addi- 
tional study  recommended  below.  Likewise,  occurrence  of 
seepage  along  the  downstream  toe  of  the  embankment  slope 
requires  investigation  at  high  priority.  These  investi- 
gations should  be  performed  as  soon  as  practicable;  this 
should  be  within  one  year. 

d.  Necessity  for  Further  Investigations 


spillway 


In  view  of  the  inadequacy  of  the  overflow 
in  its  inability  to  pass  at  least  one  half  of 
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the  computed  PMF  without  overtopping  the  dam,  and  in  view 
of  the  fact  that  overtopping  in  the  case  of  earthfill  dams 
is  usually  disastrous,  the  actual  capacity  of  the  spillway 
should  be  determined  using  more  precise  and  sophisticated 
methods  and  procedures.  This  further  investigation  should 
be  performed  as  soon  as  possible.  Following  this  study, 
the  need  for  and  type  of  mitigating  measures  should  be 
determined.  Until  such  a study  is  completed,  around- 
the-clock  surveillance  of  the  structure  should  be  provided 
during  periods  of  unusually  heavy  precipitation. 

The  occurrence  of  excessive  amount  of  seepage 
along  the  toe  of  the  embankment  indicates  that  the  cutoff 
wall  has  not  been  totally  effective,  which  could  be  caused 
by  any  one  or  a combination  of  the  following  possibilities: 

i.  Seepage  under  the  cutoff  wall, 

ii.  Seepage  through  the  cutoff  that  may  have  cracked. 

iii.  Seepage  around  the  cutoff  wall  through  virgin 
soil  at  the  left  abutment. 

iv.  Since  there  are  no  construction  records  available 
and  also  some  items  shown  on  drawings  were  not 
found  during  field  inspection,  the  possibility 
that  the  cutoff  wall  was  not  constructed  cannot 
be  ruled  out. 

It  is,  therefore,  recommended  that  borings  be  drilled 
through  the  downstream  slope  of  the  embankment,  penetrat- 
ing into  the  virgin  soil,  to  establish  the  properties  of 
both  the  embankment  and  the  foundation  materials.  Later, 
piezometers  may  be  installed  in  these  borings  to  establish 
the  seepage  characteristics  through  the  embankment.  Sub- 
sequent stability  analysis  will  provide  a better  under- 
standing of  the  safety  of  this  dam.  If  it  were  found 
safe,  necessary  protective  measures  to  prevent  piping 
failures  (e.g.  a subdrainage  system  and/or  injection 
grouting)  would  then  be  recommended.  Test  pits  should 
be  dug  along  the  centerline  of  the  dam  crest  to  verify 
the  existence  of  the  cute  ef  wall;  the  vertical  dimension 
of  the  wall  should  be  checked  by  coring. 


7.2  Recommendations  and  Remedial  Measures 


a.  Alterations/Repairs 


1)  Injection  grouting  for  fixing  leak  between 
the  downstream  slope  of  the  overflow  spillway  section  and 
the  left  spillway  wall  should  be  undertaken. 
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2)  All  minor  damages  to  concrete  (spalling, 
scaling,  etc.)  at  spillway  piers,  spillway  downstream 
slope,  abutment  walls,  spillway  channel  walls,  concrete 
footbridge  over  spillway  and  intake  structure,  should  be 
repaired. 


3)  Rust  should  be  scraped  from  the  intake  struc- 
ture access  bridge  and  the  bridge  subsequently  painted, 
taking  care  not  to  contaminate  the  water  with  lead  or 
other  deleterious  materials. 

4)  The  gate  house  shaft  should  be  lighted, 
either  by  an  electrical  circuit  or  by  a system  of  battery- 
operated  emergency  lights. 

5)  The  low  woody  growth  on  the  upstream  face 
of  the  dam  should  be  removed. 

6)  The  large  trees  on  the  embankment  should  be 
investigated  to  determine  whether  they  are  shallow  rooted 
or  deep  rooted.  If  shallow  rooted,  they  should  be  cut 
down;  if  deep  rooted,  they  should  remain. 

7)  The  flow  from  the  lake  should  again  be  con- 
trolled from  the  intake  structure  rather  than  from  the 
lower  gate  house,  to  avoid  having  pipes  under  pressure 
beneath  the  dam. 

The  remedial  work  recommended  above  is  not 
critical  in  terms  of  urgency.  It  should  be  done  as  soon 
as  practicable.  Items  1,  5,  6 and  7 can  be  accomplished 
this  year;  all  recommendations  should  be  completed  within 
the  next  three  years. 

b.  Operations  and  Maintenance  Programs 

A specific  program  of  periodic  maintenance 
of  the  dam  embankment  and  its  appurtenant  structures 
should  be  established  and  followed.  This  would  include 
definite  times  for  trimming  of  vegetation  on  the  upstream 
slope,  inspection  and  repair  of  concrete  structures,  test- 
ing of  control  valves  for  leakage,  timely  repair  of  the 
access  road,  etc.  Periodically,  water  should  be  allowed 
to  flow  through  the  mud  pipe  (dirty  water  may  be  bypassed 
at  the  treatment  plant)  to  avoid  clogging  of  its  open  end 
with  silt  in  the  reservoir. 
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SCALE:  1 " = 2000 1 

MAP  SOURCE:  BASE  MAP  WAS  ADAPTED  FROM  U.S.  GEOLOGICAL  SURVEY  MAP, 
PECK  LAKE,  N.Y.  QUADRANGLE,  7.5  MINUTE  SERIES  1970. 
(BASE  MAP  MAY  NOT  REFLECT  RECENT  CARTOGRAPHIC  CHANGES) 
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CHECKLIST 


HYDROLOGIC  AND  HYDRAULIC  DATA 
ENGINEERING  DATA 

NAME  OF  DAM:  Cork  Center  Storage  Reservoir  NDS  ID  NO . : NY  658 
Dam 

RATED  CAPACITY  (ACRE-FEET)  445 NYS  DEC  ID  NO  . : 172C-3191 

ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY) : Varies;  approx. 1054 
ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY) ; 1055.25 

ELEVATION  MAXIMUM  DESIGN  POOL:  1059 

ELEVATION  TOP  DAM:  1059 

CREST:  (Overflow  Spillway) : 

a.  Elevation  1055.25 

b.  Type  Gravity  concrete  overflow  spillway;  rounded-crest 

c . W idth  Rounded;  approximately  3 feet  ~ ~ 

d.  Lengtn  60  feet  

e . Location  Spillover  Near  right  end  of  embankment 

f.  Number  and  Type  of  Gates  None 

OUTLET  WORKS: 

a . Type  24-inch  C.I.  water  supply  pipe  

b.  Location  Under  the  embankment;  almost  along  its  deepest 

c.  Entrance  inverts  1043±  and  1035±  (supply  pipe);*  section 

d.  Exit  inverts  100 2± 

e.  Emergency  dramdown  facilities  24-inch  C.I.  mud  pipe 
HYDROMETEOROLOGICAL  GAGES : 

a.  Type  None 

b.  Location  None  ' ' 

c.  Records  ^one 

MAXIMUM  NON-DAMAGING  DISCHARGE:  Unknown;  1650  cfs  (estimate) 


*1020+  (mud  pipe) 
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APPENDIX  B 

CHECKLIST  - VISUAL  INSPECTION 
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Remarks : 

Reservoir  locally  called  "High  Daddy 
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Seepage  is  too  far  below 
spillway  to  influence  dam. 
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JUNCTION  WITH  LEFT  Some  minor  seepage  starting  Injection  grouting  should  be 

WING  WALL  about  1/3  of  way  down  to  base  done  to  avoid  further  deteri 

of  spillway  as  shown  by  wet-  oration, 
ness  but  not  flow. 
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SPILLWAY  AND  RIGHT  WINGWALL 


FIGURE  3 
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FIGURE  12 
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October  17,  19f 3 


l o:  Focorntruct Ion  of  !nr  '7,27 
Town  of  J ohm  town 
County  of  Fulton 


l*.  Vlrrll  *>lo 
JOrroll  Yroorrn  rr.cineoro 
Consultant  Civil  "r.-ir.Q.-rs 
Clovorovillo,  Fau  York 

Tour  Sir* 

Th*  application,  plana  ur.d  epacificatiorr  filed  by  you  with 
this  Dcrartrvnt  in  occorcr.r.eo  with  the  rroviniom  of  Faction  94d  of 
tho  Conservation  fov  for  tho  owner  City  of  Johncto.m,  City  ’hill, 
Johr.r.towr,  .’’ow  York,  for  rrifiin;  t.ho  cront  of  the  exir.tlny  spill’. uy 
oro  satisfactory  to  ua. 

T^a  dotril.i  of  tve  proponed  work  nr''  or'-rovod  to  t.*'o  portent 
of  tho  authority  of  tho  furcrintcndent  of  ful  lie  ‘forks  under  tho 
aforeneic  ototxita. 

*~h  1 n dcr  bonrn  our  r.rr.t  doniynntion  of  "1 "21-3193  of  tho 
I'ohrwk  f liter  ■'rtcrnhed. 

■'no  cot  of  formally  epprovod  pl.-rn  and  srociflcntiors  is  bo  in 
returned  for  tho  owner 'o  reoordo. 

Vory  truly  :.-oura, 

M*  A.  Toboo 

Deputy  Chief  Iir.fir.oor 


fys 

A,  tickiroon 
Asaoo.  Civil  r.nc.inaor 

JT.rifs 

Tncl. 

CCt  Mr.  F.  U.  Montr.nori 


Morrell  Vrooman  engineers 

CONSULTING  CIVIL  ENGINEERS 
G LOVERS VI  L LE,  N.  Y. 


April  18,  1563 


New  York  State  Department  of  Public  Works 
Division  of  Construction 
Albany  1,  'Jew  York 

Attention:  Mr.  Albert  Dickinson, 

Assoc.  Civil  engineer 

Gentlemen: 

Re:  Water  System  Improvements 

Dam  *427  - Proposed  Flashboards 
City  of  Johnstown 
Fulton  County,  New  York 

V.e  have  your  letter  of  April  15,  1963  concerning  the 
above  project.  We  are  having  difficulty  checking  the  dis- 
charge of  the  spillway  as  noted  in  paragraph  3 o:  your 
letter  and  we  will  appreciate  it  if  we  can  resolve  this 
question. 

In  our  interview  with  your  r.  John  Peck  on  Janu- 
ary 4,  1960  retarding  the  raising  of  this  dam,  the  require- 
ments established  were: 

Run-off  - 250  to  300  cubic  feet  per  second 
per  square  mile 
Minimum  freeboard  - 12  inches. 

We  a"ree  with  these  standards. 

Ue  used  a watershed  of  3 square  miles  and  a run-off 
of  300  cubic  feet  per  second.  The  discharge  capacity  of  the 
spillway  was  computed  by  Dazin' s formula.  The  result  is 
quite  different  fron  the  capacity  you  note.  We  would  ap- _ 
preciate  receiving  your  comments. 

Thank  you  for  the  plans  you  forwarded.  It  would  seem 
well  if  we  can  have  the  partially  filled  out  application 
in  order  to  avoid  confusion. 


Very  truly  yours , 

"ORF.CLL  VROOMAN  ENGINRTRS 


By. 
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April  15,  1963 


R3j  Proposed  Fla shbonrds 
boa  . 427 

leva  of  Johnstown 
Count/  of  Fulton 


Morrell  Vrcrain,  Engineers 
21  iicrth  :'ain  Street 
Glovoreville,  2.'cv  'Fork 

Gentlemen: 


Tha  type  of  flashboards  shown  on  the  plan  submitted  with  the 
application  in  reference  to  tha  above  daa  la  not  deo-nod  satisfactory. 

Tha  larga  vclur.o  of  water  that  would  bo  suddenly  released  by 
automatically  controlled  f dashboards  added  to  flood  stage  runoff  waters 
could  possibly  cause  considerable  dosage  to  installations  downstream 
from  the  dan.  Cue  to  this  potential  hazard  approval  cannot  ba  given  for 
construction  of  this  typo. 

Our  investigation  shows  that  the  crest  of  tha  spillway  can  oo 
raised  18  inches  and  still  bo  capable  of  dis charring  about  2-1/2  tinos 
the  anticipated  runoff.  dn  this  basis,  a pcrr.ar.ont  tyro  of  construction 
ouch  c 3 raising  the  crest  with  ro infer cod  concrete,  securely  anchoring 
rernanunt  fla3hboarcs,  cr  installation  of  roller  or  radial  gates  to 
continuously  control  tha  water  level}  would  ba  acceptable. 

In  the  event  it  is  decided  to  obtain  the  additional  storage 
capacity  a.  outlined  above  please  submit  three  sots  of  prints  of  tha 
roviaod  plan  for  our  approval. 

Four  tracing  and  a photostat  copy  of  Shsot  8 of  the  intake 
details  are  enclosed. 

Very  truly  yours, 

, E.  V.  Dayton 

Deputy  Chief  Engineer 


Dll 


AD/en 

Enel. 


A.  Dickinson 
Assoc.  Civil  Engineer 


I 

I 

I 

I 


Morrell  Vrooman  engineers 

CONSULTING  CIVIL  ENGINEERS 
GLOVERSVILLE,  N.  Y. 


October  10,  1963 


Mew  Y0rl;  State  Department  of  Public  Works 
State  Campus  Site,  Washington  ^venue 
Albany  1,  Mew  York 

Attention:  Mr*  Albert  Dickinson 

Gentlemen: 

Re:  Water  Supply  Improvements 
Raising  Cork  Center 
Storage  Reservoir  Dam 
City  of  Johnstown,  New  York 

For  your  review  and  approval  we  are  transmit- 
ting herewith  Application  Form  S-61.-vl  (,2/62)  together 
with  three  sets  of  plans  and  specifications  as  follows: 

Specifications  - Water  Supply  Improvements 

Contract  No.  2 --Raising 
Cork  Center  Dam 

Plans  - Water  Works  Improvements,  Raising 
Cork  Center  Storage  Reservoir  Dam, 
as  prepared  by  us  and  dated 
September  1963. 

We  look  forward  to  receiving  your  early  approval 
for  the  referenced  project. 


VE:EF 

Enc. 


Very  truly  yours , 

MORRELL  VROCMAN  ENGINEERS 


3y  -g 

Virgil  Ehle 
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STATE  OF  NEW  YORK 


iiitSifii 


^ Form  E-61A1  (2/62) 


DEPARTMENT  OF  PUBLIC  WORKS 
DIVISION  OF  CONSTRUCTION 
BUREAU  OF  WATERWAYS 
ALBANY 

Orig  *42  7 

Received  P^kA?lJAJl^A Dam  No.  ^J7ZC'JAlL 

Disposition  . . Ocfo ber  nt.  S763  Watershed  

Foundation  inspected 

Structure  inspected  
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Application  for  the  Construction  or  Reconstruction  of  a Dam 
Application  is  hereby  made  to  the  Superintendent  of  Public  Works,  Albany,  N.  Y.,  in  compliance  .with  the 
provisions  of  Section  94S  of  the  Conservation  Law  (Chapter  602,  Laws  of  1959)  for  the  approval  of  specifi- 
cations and  detailed  drawings,  marked 

t X 

herewith  submitted  for  the  1 t 0f  a dam  herein  described.  All  provisions  of  law  will  be  complied 

( reconstruction  ) 

with  in  the  erection  of  the  proposed  dam.  It  is  intended  to  complete  the  work  covered  by  the  application  about 
^.9Yr.I?her.22Jl...1963 

(D»««) 

1.  The  dam  will  be  on  M&. JfS&SSX J&SS& flowing  into  Ga^adutta ..Cresk.  in  the 

town  of Johnstown County  of  .FjiitftH ! 

and  5 ajles  northwest  of  the  Ci.tor...9f...J.QhDs.tftwn 

(Ci««  «uct  duuac*  and  dir*cu#»  boa  a nil  bon  fends*.  d*m.  *tll«s«.  m*ia  cro—tx>»d»  ax  movwfe  •(  • iuub) 

Z Location  of  dam  is  shown  on  the  attached  map  or  overlay  of  the  — quadrangle 

of  the  United  States  Geological  Survey  at  latitude  D2.’ — longitude  .7 A 2 .7. . .5. 5! . . . . 

3.  The  name  of  the  owner  is  ^SLJSL. Johnstown 

4.  The  address  of  the  owner  is  ..^7..?.^  

5.  The  impounded  water  will  be  used  for  .watcr„SUpp.lv — 

6.  Will  any  part  of  the  dam  be  built  upon  or  its  pond  flood  any  State  lai._s?  ?.‘P. 

7.  Does  Section  179  of  the  Conservation  Law  (see  page  five  of  this  form)  apply  to  the  above  named 

stream?  Yes ; No...?. If  answer  is  yes,  give  Conservation  Department's  assigned  number  for  permit 

to  change  or  modify  the  stream 


— 1 — 


I 

I 


8.  The  area  draining  into  the  proposed  pond  or  lake  is  acres;  .?j,6 square  miles. 

9.  The  computed £9. year  peak  rate  of  runoff  used  in  the  design  is 5.9.9 cu.  ft.  per  sec. 

State  criterion  of  method  used  in  determining  the  peak  rate  of  runoff 

used,  and  not  exceeded  on  similar  watersheds  - also  observed  deoth  on  this 
structure 

10.  The  maximum  height  of  the  proposed  dam  above  the  bed  of  the  stream  will  be  .A9...  feet inches. 

11.  The  designed  maximum  high  water  elevation  above  the  spillcrest  is  computed  to  be  5. feet 

— inches;  the  designed  freeboard  as  measured  from  the  maximum  high  water  elevation  to  the  top 

of  the  proposed  dam  will  be  ....i. feet .9. inches. 

- _ existing 

12.  The  open  spillway  of  the  gCfgl&ett  dam  that  will  control  the  designed  flood  flow  will  be  of  


The  width  of  the  control  section  of 


concrete 

(Suu-ITH.  mi  mU.  imhm  kwu..  lakat.  mk  1U«4  uik.  ««.) 

he  spillway,  measured  norma]  to  the  flow  of  water  at  the  crest,  will  be  r.9_..  feet  inches  in 

the  dear;  facing  down  stream,  the  waters  will  be  held  at  the  right  end  by  a 

the  top  of  which  will  be  2 feet  ? — — inches  above  the  spillcrest,  and  have  a top  width 

of  — l.Q t'eet  .9 inches ; and  at  the  left  end  by  a trite nt  ^ {op  o{  u.hjcj, 

will  be  — .3. feet  — inches  above  the  spillcrest  and  have  a top  width  of  ....1:9. fee: 9. inches. 

vertical  vertical 

The  slope  of  the  sides  of  the  spillway  will  be on  (left)  on (right). 

13.  The  spillway  is  designed  to  safely  discharge  ?9.9. cu.  ft.  per  sec. 

14.  The  surface  area  of  the  proposed  pond  or  lake  will  be  .4.1 acres  at  the  normal  water 

elevation  and  Ai._ — acres  at  the  spillcrest  elevation;  the  volume  of  the  water  impounded  in  the 

pond  J3T  lake  will  be  ,L2G.*.QQQ.t.Q.QQ...  gallons  at  the  normal  water  elevation  and  . .1 45. » .Q.Vi 9.I.Q.Q.9. ..  gallons 
at  the  spillcrest  elevation. 

15a.  The  normal  water  elevation  of  the  proposed  pond  or  lake  will  beY.*^.?!?™  feet  inches 

below  .he  spillway  crest,  and  will  be  maintained  by  means  of  a ; 

the  pond  or  lake  will  be  drained  by  means  of  a 4 'A . . CA c t . . i TO n ip e _ 

provision  will  be  made  for  supplying  water  to  riparian  owners  downstream,  during  dry  seasons,  by  means 
of  

15b.  In  addition  to  normal  water  control,  provision  must  be  made  for  a bottom  draw-off  if  the  pond  is  on 

a trout  stream  of  constant  flow.  The  draw-off  will  be  by  means  of  a .T“ designed  to 

maintain  an  outflow  of  one-half  of  the  minimum  inflow  of  the  stream  of ■■ cu.  ft.  per  sec.  up  to  a 

maximum  outflow  of  one  cu.  ft.  per  sec. 

16.  The  maximum  discharge  through  the  spillway  that  controls  the  normal  water  elevation  will  be 
_...9.9.0„„ cu.  ft.  per  sec  during  maximum  high  water. 


— 2 — 


17.  If  dashboards  are  to  be  used  to  control  flood  flow  they  must  be  of  the  automatic  or  self-tilting  type, 
designed  to  fail  or  otherwise  permit  full  discharge  through  the  spillway  when  the  flood  waters  reach  a height 

of feet — inches  above  the  spillcrest. 

18.  If  an  overfall  structure  is  used  as  a spillway,  it  shall  be  provided  with  an  apron  constructed 

of jULSisAS*. ; the  thickness  of  the will  be feet inches, 

the  width  feet inches  across  the  stream  and  the  length feet inches 

parallel  to  the  stream. 

19.  Facing  downstream,  what  is  the  nature  of  material  composing  the  right  bank? 

Gravel  with  cobble  and  toulders 

20.  Facing  downstream,  whar  is  the  nature  of  the  material  composing  the  left  bank?  

Gravel  s>rLth  cobble  and  boulders  

21.  The  natural  material  of  the  bed  on  which  the  proposed  Jam  will  rest  is  (day,  sand,  gravel,  boulders, 

granite,  shale,  slate,  limestone,  etc.)  

22.  An.  '.here  any  porous  seams  or  fissures  beneath  the  foundation  of  the  proposed  dam?  - 

Ko  appreciable  leakage 

23.  State  the  character  of  the  bed  and  the  banks  in  respect  to  the  hardness,  perviousness,  water  bearing, 

effect  of  exposure  to  air  and  to  water,  uniformity,  etc.  — ^3.d.„-..b9.uldgrs. — 

3ank3  - gravel  with  cobble  and  boulders 


24.  Was  the  above  soil  information  obtained  from  soil  borings?  “ ; test  pits? “. 

25.  State  how  much  above  the  spillcrest  elevation  is  the  lowest  part  of  the  immediate  upstream  adjoining 

property  or  properties, £ feet 5 inches. 

26.  Does  this  proposed  pond  or  lake  constitute  any  pan  of  a public  water  supply?  mi?.?.'. 

27.  State  if  any  damage  to  life  or  to  any  buildings,  roads  or  other  property  could  be  caused  by  any  possible 

failure  of  the  proposed  dam  ..... 

28.  The  design,  plans  and  specifications  have  been  prepared-under  the  supervision  of:  (Sign  on  applicable 
line  below).  I'iLivJJLL  VUCOl-iAo.'i  cLeSa Is 

(a)  P.  E.  License  No.  .22134 

iioarrell  Vrooman,  Jr.  ^ 

Address 21  I'orth,.^  

(b)  U.  S.  D.  A.  Soil  Conservation  Service 

lUpiMtl  (llitoi  r»<—  • CmowihU) 

(c)  N.  Y S.  Conservation  Department  Engineer 

(Thte) 

(d)  Other  qualified  engineer. 

(• 


(TUte* 


raising  of  dam 


will  be  under  the  supervision  of:  (Sign  on  applicable  line 


Cl. 7 0?  JOHiviTCWN 

(a)  3y. — P E.  License  No. 

TSUliam  H.  McGregor,  Grty  Lsgineer 
Address  City  Hall, Johns toxmt...Xew.XQyX.X?g.lgpH.dnft..!$.r;94.J,.4 .. . 


.27760 


U.  S.  D.  A.  Soil  Conservation  Service 


N.  Y.  S.  Conservation  Department  Engineer 


Other  qualified  engineer. 


The  foregoing  information  is  correct  to  the  best  of  my  knowledge  and  belief,  and  the  construction  will  be 
carried  out  in  accordance  with  the  approved  plans  and  specifications. 

Owner 


authorized  agent  of  owner. 

rw*.  October  7,  1963 


Jv>hn  s tgwn 


Address  of  signer  ...xi 


INSTRUCTIONS 

Read  carefully,  the  law  . etting  forth  the  requirements  to  be  complied  with  in  order  to  construct  or 
reconstruct  a dam. 

Determine  first  whether  the  stream,  across  which  the  dam  is  to  be  erected  or  from  which  water  for  the 
proposed  pond  or  lake  is  to  be  diverted,  is  under  the  jurisdiction  of  the  Conservation  Department.  This  in- 
formation may  be  obtained  upon  request  from  the  manager  of  the  District  Fisheries  Office  of  the  Conservation 
Department  which  has  jurisdiction  in  the  County  where  the  stream  is  located,  the  Conservation  Department. 
Bureau  of  Fish,  State  Campus  Site.  Albany  1,  New  York  or  the  New  York  State  Department  of  Public  Works, 
Bureau  of  Waterways,  Albany  1,  New  York. 

Before  a dam  rr.av  be  erected  across  a natural  water-course,  the  riparian  rights  of  other  land  owners  (both 
upstream  and  downstream)  must  be  considered  and  customarily  their  consent  be  obtained  as  such  rights  have 
been  adjudged  by  the  civil  courts  to  be  inalienable  and  inviolate. 

The  elevation  of  the  impounded  water  should  be  maintained  a:  a suitable  level  below  die  lowest  contour 
o?  the  adjoining  properties  thereby  preventing  inundation  of  the  properties  during  the  highest  stage  of  the  waters. 

Each  application  for  the  construction  or  reconstruct  ion  of  a dan  must  be  made  on  this  standard  form,  copies 
of  which  will  be  furnished  upon  request  to  the  New  York  State  Department  of  Public  Works,  Bureau  of 
Waterways,  Albany  l.  New  York.  The  application,  properly  executed,  must  be  accompanied  by  three  sets  of 
plans  and  specifications.  The  plans  must  contain  the  following  information: 

a.  A topographical  plan  (with  contours)  of  the  impounded  area  drawn  to  a suitable  scale. 

b.  A profile  and  transverse  section  of  the  impounded  area  showing  the  proposed  excavation,  the  nor- 
mal water  and  possible  high  water  elevations.  A I'-O"  minimum  of  freeboard  is  to  be  provided  between 
the  top  of  the  dam  and  the  possible  high  water. 

c A longitudinal  elevation  and  transverse  section  of  the  dam  with  all  the  necessary’  details  of  the 
related  appurtenances,  spillways,  drains,  etc. 

d.  A log  of  the  soil  information.  Samples  of  the  materials  to  be  used  in  the  dam  and  of  the  material 
upon  which  the  dam  is  to  be  founded  may  be  asked  for,  but  need  not  be  furnished  unless  requested. 

No  work  of  construction,  reconstruction  or  repairs  of  the  structure  or  structures  shall  be  started  until  after 
the  plans  and  specifications  have  been  formally  approved  by  the  New’  York  State  Department  of  Public  Works. 

If  the  dam  constitutes  a part  of  a public  water  supply,  application  should  also  be  made  to  the  Water  Re- 
sources Commission  under  Article  V*  of  the  Conservation  Law.  as  amended. 

An  application  for  the  construction  or  reconstruction  of  a dam  must  be  signed  by  the  prospective  owner 
of  the  dam  or  his  duly  authorized  agent.  Tne  address  of  the  signer  and  the  date  must  be  given  as  provided 
for  in  this  application  form. 


DWR  DAM  INUITCTION  UK  l'ni;T 
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Rl>  CTY  YK  AP. 


as  uuii.v  t ns)'i:cttqn' 

a Location  of  Sp'way 
and  out la C 

— | Size  of  Sp'way 
/ and  Outlet 


DAM  MO. 


INS.  DATE 


us  k ty;t: 


Elevations 


Geometry  of 
Non-overflow  section 


GENERAL  CONDITION’  OF  NON-OVK ?TT.CVr  SECTION 

Settlement  im  Cracl 

Joints  . ..  • / m Surf 


>'/>*■■'  [71  s/rf"! 

•♦////  / 1_[J  Concrete 

Undermining  J / / f/T  Settlcme 

*'/ ' : - , Ll_1  Eabankme 

£j-  «*<'  C**'9 

Downstream  / >'  • fTI  Upstream 

Slope  / . .•/ l/j  Slope 


^~|  Deflections 
yj  Leakage 

yj  Crest  o 

0Toe  of 
Slope 


Settlement  of 
Embankment 


tream 

pe 


Crest  of  Dam 


Toe  of 
Slope 


CENTRAL  CON’D,  or  SP'WAY  AND  CirH.KT  WORKS 


nn  Auxiliary  ..  • [71 

1 Service  or  ["71 

|rj  Spillway  - X A ° , [/] 

V • e«  *‘t  • f,*i  1 

Concrece  Sp’way  /J 

fTI  J°intj  171 

Surface  of  ]~] 

0 \ . 0 

Concrete  [/] 

rrj  Mechanical  • • v IT] 

Plunge  |—| 

1/  | Equipment  • * "*  |T] 

Pool  \Jj 

Stilling 
Das  in 

Spillway 

Toe 

Drain 


j^-j  Maintenance  o— 

Hazard  Class 

pi]]  Evaluation 

( i < . 

Inspector 
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O.  a.  UOn,  1HIW4  Owrv  Itati  £mo- 

State  of  New  York 

Department  of  State  Engineer  and  Surveyor 
Erie  Canal,  Resioency  No 


SUAllCT: 


June  10,  1919. 


Conservation  Commission, 

Albany,  IT.  Y.  Attention  of  ^r.  KcKim. 

Dear  Sir 

7e  hare  received  three  concrete  cubes  which  bore 


one  your  tags,  Do.  259,  ani  marked  as  "From  Johnstown  7ater 
Dorks,  Johnstown,  N.  Y. , For  dam  at  Cork  Center  on  the  Creek”. 

In  accordance  with  your'  instruction  we  hare  tested 


these 

test3 

cubes 

are  a3 

for  compressive 

follows 

strength. 

The  results 

of  the 

Cube  Do. 

Dimensions 

inches 

\re  a 
sq. in. 

Conraressive 

Total 

Strength 
Per  So. in. 

1 

6.036.0x6.0 

36.0 

113,000  lbs 

3,140  lbs 

2 

6. 1x5. 9x6.0 

j • 

36.0 

109,500  » 

3,040  ” 

3 

6. 0x6. 0x6.0 

36.0 

121,000  ” 

3,360  ” 

Average 

3,180  lbs 

Yours  very  truly. 


Sen.  Asst.  Engineer, 
in  charge  of  Tests. 


I 

MEMORANDUM  REGARDING  PROPOSED  DAM  #427  MOHAWK 
OH  CORK  C EH  TER  CREEK 

CITY  OP  JOHNSTOWN,  APPLICANT 

Serial  No.  275 


The  Papers  relating  to  this  dam,  aa  received  by  the  writer 
from  Inspector  HcKim,  were  aa  follows: 

(1)  Application  form  IW55,  dated  July  9,  1917, 
completed  in  duplicate,  and  executed  by  Louis 
K.  May lender  aa  President  of  the  Board  of  Water 
Commissioners  of  the  City  of  Johnstown. 

(2)  Engineer’s  Report  (3  sheets  in  backer)  signed 
Jointly  by  W.  E.  Natanaon,  City  Engineer, and  James 
P.  Veils,  Consulting  Engineer. 

(3)  Specifications  in  duplicate  (13  sheets  in  backer) 

(4)  Certified  copy  of  resolution  adopted  July  9,  1917, 
by  the  Board  of  Water  Commissioners  approving  the 
plans,  ordering  the  construction  of  the  dam,  etc. 

(4  sheets  in  backer) 

(5)  Pamphlet  - 39th  Annual  Report  of  Board  cf  Water  Com- 
missioners, City  of  Johnstown,  N.  Y. , dated  Dec.  31,1916. 

(6)  General  location  and  watershed  map,  marked  (1)  nn_TT.S-G, s, 
Glover sville  quadrangle. 

(7J  Portfolio  containing  blue  prints  of  plans  submitted  in 
duplicate,  (each  containing  7 sheets  size  24"  x 36" 
numbered  consecutive ly)  showing  plans,  sections  and 
details  descriptive  of  the  dam,  spillway  channel,  res- 
ervoir and  structures  appurtenant  thereto. 

The  following  described  data  is  lacking,  although  required  by 
our  printed  instructions  to  applicants: 

Engineer’ 8 explanation  of  stability  of  the  overfall 
section,  giving  methods  of  computation  and  results 

as  to  - 

(a)  Overturning 

(b)  Sliding 

(d)  * • • Sufficiency  of  washwall. 

The  plans  or  specifications  are  lacking  In  clearness  in  the  fol- 
lowing particulars: 

(1)  Spillway  channel  bed.  Paragraph  20  of  specifica- 
tions reads  in  part  - "To  break  the  flow  of  water, 
rubble-stone  will  be  laid  in  the  bed  of  the  spill- 
way channel  so  that  about  half  the  stone  is  im- 
bedded in  the  concrete.  All  such  stone  shall  be 
about  2 cubic  feet  in  size  and  will  be  epaced  about 


A 


-2- 


I 
I 

three  (3)  feet  apart  center  to  center."  neither  the 

I plan,  profile  ror  sections  of  such  spillway  channel, 

appearing  on  the  drawings  numbered  4,  5 and  6 (Acc. 
e039,  8060,  8113)  indicate  in  what  portion  such  pro- 
jecting atones  are  to  be  laid* 

* (2)  Apron  along  of  the  overfall  section  of  the  darn  is 

neither  marked  on  the  plans  nor  were  dimen a ions  dis- 
covered from,  which  it  might  be  computed. 

The  site  of  the  dam,  as  indicated  on  the  U.  S.  G,  S*  mp  attached  to 
the  original  copy  of  this  memorandum,  is  in  the  Town  of  Johnstown,  Fulton 
bounty,  on  Cork  Center  Creek,  a branch  of  Cayadutta  Creek,  at  a distance, 
measured  along  the  stream,  of  about  4-1/2  miles  above  Sammonsville,  and 
about  8-1/2  miles  above  the  Village  of  Fonda.  The  U.  S.  G.  S.  eheets 
ahow  the  stream  as  flowing,  throughout  its  entire  length,  in  a very  narrow 
/alley,  and  the  drawings  submitted  by  the  applicant  indicate  a total  fall 
of  about  750  feet  between  the  water  surface  elevation  at  the  proposed 
lam  and  that  at  the  Village  of  Fonda  (population  1,125).  Immediately 
.tbove  Fonda  the  stream  bed  appears  to  have  a fall  of  about  50  feet  to 
tfce  mile.  At  a point  about  1-3/4  miles  below  the  site  of  the  proposed 
dam  (storage  capacity  22,000,000  cu.ft.)  the  U.  S.  G.  S.  sheet  indicates 
i concentrated  fall  of  about  350  feet  in  1-1/2  mileo,  and  Sammonsville 
lies  almost  immediately  below. 

The  drainage  area  above  the  proposed  dam  site  on  Cork  Center  Creek  is 
stated  in  the  application  as  2.86  square  miles.  The  slopes  are  generally 
rolling  or  fairly  steep  throughout,  and  tributary  stream  beds  short  and 
almost  straight.  There  is  only  one  other  small  pond  shown  within  the 
area  and  the  proposed  reservoir  (water  surface  50  acres)  only  appears  to 
nave  a storage  capacity  above  the  spillway  crest  of  about  2,400'acrs 
Inches,  or  1.31"  on  the  watershed. 

The  maximum  probable  flood  from  the  entire  watershed  was  estimated  by 
II  the  applicant’s  engineers  a3  572  cubic  feet  per  second,  although  they 
“ further  stated  that  the  spillway  had  been  designed  to  take  care  of  560 
| cubic  feet  per  second  per  squaremile,  or  a total  of  16C0  cubic  feet  per 

J second.  The  formula  for  maximum  discharge,  as  developed  by  cur  Ur.  UcKia, 
ilrSTcates  a probable  flood  of  about  1315  cubic  feet  per  second  from  the 
watershed  under  consideration  while  this  Commission’s  enveloping  curve 
(Acc.  C-1618)  indicates  a probable  flood  discharge  of  about  270  cubic  feet 
l|per  second  per  square  mile,  or  a total  of  about  770  cubic  feet  per  second. 

SPILLWAY  CHAUKEL  CAPACITY 

aan..  stones  set  in  its  bottom,  projecting  upward  about  one  foot  and 
spaced  about  three  feet  center  to  center,  as  provided  for  by  paragraph  20 
of  the  specifications,  and  neglecting  the  retarding  effect  of  the  two 
curve*  in  the  channel,  it  does  not  appear  that  the  section  20  feet  wide, 
with  a i/10%  grade,  would  discharge  more  than  about  785  cubic  feet  per 
second  when  flowing  full  to  the  top,  which  is  equivalent  to  a clear  depth 
of  about  5 ft.  above  the  tops  of  such  stones.  This  value  has  been  deter- 
mined by  the  use  of  the  Chezy  and  Kutter  formulas  (assuming  a value  for 
the  coefficient  of  roughness  of  .03  as  recommended  by  R.  E.  Horton  for 
cement  channels  with  "dry-rubble  surface",  in  good  condition)  and  repre- 
sents an  average  velocity  of  about  7.85  feet  per  second  and  only  about  49jf 


of  the  discharge  for  which  the  overfall  section  is  said  to  have  been 
designed. 

With  a smooth  cement  bottom  and  neglecting  the  retarding  effect 
of  the  two  curves  in  the  channel,  it  appears  that  the  section  20 
feet  wide,  with  a 5/10#  grade,  would  discharge  the  quantity  for  which 
the  overfall  section  is  said  to  have  been  designed,  with  a depth  of 
about  4.9  feet,  such  value  having  been  determined  by  the  same  method 
as  stated  in  the  last  paragraph,  except  that  the  value  of  .014  for 
such  channels  in  good  condition  was  assumed  for  the  coefficient  of 
roughness. 

Three  curves  are  shown  in  the  proposed  channel,  each  of  which 
changes  ths  direction  of  flaw  by  an  angle  nearly  ninety  degrees.  At 
the  first  curve , which  occurs  immediate  ly  at  the  foot  of  the  over- 
fall  section,  the  designer  increases  the  height  of  the  extreme  side 
of  the  channel  by  about  33-1/3#  to  prevent  overflew.  At  the  second 
curve , which  occurs  at  the  middle  of  the  section  shown  as  20  ft. 
wide  (and  for  which  the  discharging  capacities  were  computed  as  stated 
in.  the  previous  paragraph)  both  sides  of  the  channel  are  indicated 
as  the  same  height  of  6 ft.  (Section  - Sta.  2+50,  Sheet  6,  Ace . 

6113).  It  is  possible  that  the  channel  might  overflow  or.  the  outside 
of  the  curve  at  this  point,  although  the  drawings  (Sheet  2,  Acc. 

8057)  do  not  seem  to  indicate  that  a failure  of  such  channel  would 
impair  the  earth  embanlcment  to  any  great  extant. 

STABILITY  OP  THE  OYER?  ALL  SECT TOY 

The  section  above  the  natural  surface,  as  indicated  by 
the  elevation  of  1047* , cn  drawing  4 (Acc.  8059),  was  first  investi- 
gated in  accordance  with  the  following  assumptions: 

(1)  That  the  apron  slopes  5.2  feet  backward  in  a rise 
of  7 ft. 

(2)  That  an  open  Joint  may  form  along  a horizontal 
plane  at  the  elevation  stated. 

(3)  That  the  intensity  of  hydrostatic  Treasure  upon 
the  base  of  the  section  above  such  a Joint  might 
range  from  maximum  at  the  back  to  zero  at  the 
intersection  with  the  apron  slope. 

(4)  That  two-thirds  of  the  area  of  the  triangle  repre- 
senting the  hydrostatic  pressure  upon  the  base  of 
such  a section  would  approximately  represent  the 
total  of  such  pressure. 

Prom  an  investigation  of  the  forces  acting  upon  the  section 
formed  as  described  above,  it  was  found  that  the  point  of  applica- 
tion of  the  resultant  fell  13.6#  outside  the  middle  third  of* the 
base  (using  the  length  of  that  portion  as  a unit)  when  overtorred 
to  a depth  of  four  feet.  The  corresponding  coefficient  of  stabil- 
ity was  about  1.1,  and  the  required  coefficient  of  friction  to 
prevent  sliding  was  about  94#.  If  a coefficient  of  friction  between 


concrete  surfaces  of  70#  cay  be  safely  assumed,  then  the  point  of 
application  of  the  resultant  of  the  forces  acting  would  seem  to 
fall  well  within  the  middle  third  when  the  total  static  pressure 
amounts  to  about  590  lbs.,  or  approximately  33-1/3#  of  full  up- 
lift determined  as  described  above.  If  a coefficient  of  friction 
of  only  60#  is  assumed  as  safe  between  such  surfaces,  then  the 
allowable  static  pressure  would  be  about  195  lbs.,  or  approximately 
11#  of  full  uplift  determined  as  described  above. 

The  complete  section,  as  indicated  on  drawing  sheet  4 (Aco. 
8059)  wa^^^estigated  with  the  following  assumptions: 

(1)  That  the  apron  slope  is  to  be  the  same  as  already 
stated. 

(2)  That  an  open  Joint  might  form  between  the  horizontal 
slab  and  the  vertical  upstream  face  of  the  overfall 
section. 

(3)  That  the  line  of  seepage  follows  entirely  around 
the  outline  of  the  submerged  portion  of  the  dam  and 
cut-off  wall  (4  ft.  thick) . 

(4)  That  the  intensity  of  hydrostatic  pressure  ranges 
from  maximum  at  the  top  of  the  horizontal  slab  (Elev, 

104 7 I on  the  up  stream  side  of  the  section,  and  de- 
cTThes  progressively  along  such  a seepage  line,  as 
described  above,  to  zero  at  an  assumed  open  Joint 

so  located  that  the  horizontal  length  of  the  base  of 
the  section  would  be  about  11.6  ft. 

(5)  That  the  total  area  of  that  portion  of  the  triangle 
representing  the  hydrostatic  pressure  which  would 

, apply  against  the  vertical  back  of  the  section,  and 
two-thirds  of  the  areas  of  those  portions  of  the  same 
triangle  which  would  apply  against  the  remainder  of 
i the  base  of  the  section,  would  approximately  represent 
the  total  of  3uch  hydrostatic  pressure  below  the  top 
of  the  horizontal  slab  behind  the  section  under  con- 
si  deration. 

(6)  That  ice  pressure  may  be  safely  neglected. 

/ (7)  That  the  resistance  to  sliding  offered  by  the  paving 
r slab  in  front  and  cohesion  between  vertical  sections 

of  the  dam  may  be  neglected. 

(8)  That  the  soil,  described  by  the  applicant’s  engineers 
as  sandy  loam  will  exert  additional  pressure  upon  the 
back  of  the  dam  and  the  front  of  the  cut-off  wall 

(4  ft.  thick),  in  accordance  with  the  general  theory, 
taking  into  consideration  the  loads  superimposed. 

(9)  That  the  approximate  weight  of  the  sub-soil  may  be 
safely  assumed  as  100#  per  cubic  foot  and  that  its 
plane  of  repose  slopes  approximately  2 on  3. 


From  an  investigation  of  the  forces  acting  upon  the  section 
formed  as  described  above,  and  overtopped  to  a derth  of  4 ft.,  it 
waa  found  that  the  point  of  application  of  the  resultant  fell  well 
within  the  middle  third  of  the  length  of  the  base  (on  the  upstream 
aide  of  the  middle),  the  value  of  the  coefficient  of  stability  was 
about  1.5,  and  that  of  the  coefficient  of  friction  betv/een  the 
material  of  the  dan  and  the  sandy  loam  or  hardpan  sub- coil  required 
to  prevent  sliding  would  be  about  74^,  which  may  not  be  warranted. 

It  also  appears,  however,  that  an  intensity  of  resistance  of  only  690 
lbs.  per  square  foot  exerted  by  the  sub-aoil  in  front  of  the  down 
stream  side  of  the  cut-off  wall,  would  reduce  the  coefficient  of 
friction  to  about  45??,  and  it  seems  quite  possible  that  such  an 
assumption  could  be  safely  made. 

The  maximum  sub-foundation  load  seems  to  maintain  when  the 
elevation  of  the  water  surface  in  the  reservoir  lies  below  the 
base  of  the  overfall  section.  The  intensity  of  such  pressure  was 
determined  to  be  about  1-1/4  tons  per  square  foot,  acting  upon  a 
damp  sandy  loam  or  hard-pan,  as  described  by  the  applicant's 
engineers. 


RSTAIimrC-  WALLS 

The  retaining  walla  for  protecting  the  earth  embankment  at 
the  ends  of  the  overfall  section,  as  outlined  on  the  profile  along 
the  center  line  of  the  dam  (drawing  sheet  3,  Acc.  8058) , seem  to 
be  of  rather  scant  dimensions,  ranging  as  they  do  from  a 2 ft. 
top  width  to  a maximum  width  of  4 ft.  at  a point  about  6 ft.  below 
the  top.  The  exposed  total  height  of  such  walls  on  the  up  stream 
side  of  the  overfall  section  is  about  12  ft.  and  they  must  resist 
some  static  pressure  &9  well  as  earth  pressure.  The  length  of  these 
sections  having  a 12  ft.  exposed  height  is  short,  yet  their  location 
is  such  that  should  a flood  occur  immediately  after  a failure  the 
up  stream  aide  cf  the  embankment  would  be  badly  eroded  and  this 
might  result  in  the  undermining  of  the  core  wall  and  failure  of  the 
entire  structure. 


To  Mr.  A.  H.  Perkins, 


Respectfully  submitted, 


JU1TI0R  engi:teer 


Division  Engineer. 


July  24.  1917 
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TO  FILE  NUMBER 


Conservation  Commission 


Albany 


July  23,  1917, 


Mr.  A.  H.  Perkins,  Division  Engineer, 

Conservation  Commission, 
PRESENT. 

Dear  Sir:- 

Concerning  the  reservoir  #427  Mohawk 

/ — 

Watershed  for  tte  city  of  Johns t ow n (Serial 
#275):- 

On  July  20  I inspected  the  vicinity 
of  the  site  for  this  dam.  The  soil  I found  to 
he  a loamy  earth  with  some  holders  which  were 
mostly  of  granite  from  a glacial  formation. 

I found  no  outcropping  of  any  ledge  rock  and 
the  excavations  will  have  to  he  carefully  watched 
to  see  if  there  is  any  such. 


Respectfully  yours. 


WK;MH. 


INSPECTOR  OF  DOCKS  AND  DAIS, 


••wft  * ■■  • ••■ 


« at//  rwmmM *4 **•!"**** /Af  fbmutimtfn— 


|S!- 


Nov.  fi. 


yr.  W.  E.  tfntanson,  City  Enpinosr, 

Johnstown,  N.  Y. 

Dear  Sir : - 

\?e  are  informed  that  you  are  pioinn  to 
build  u daja  and  desire  information  about  the 
Jurisdiction  of  the  Conservation  Commission  over 
euch  construction.  Ve , therefore,  hand  you  here- 
with application  blanks  and  instruction  sheet. 

Your 3 truly, 

CFOTiGE  I>.  PF. ATT,  Comn’r. 

°y’  a<^<R 

JUfP/7  Division  Emrinser. 


it 


INSTRUCTIONS  FOH  STATE  OF EMERGENCY  CONDITIONS 


1*  Notify  Abel  end  McGregor 


Cold  Brook 


Open  gete-ln  creek  culvert  under  highway  If  you  can  get  to  It. 

Open  mud  gate  In  nanhole  between  reservoir  and.  road. 

Open  hydrants,  Jonnson,  Hall,  Akin,  John,  Wells,  Burton,  Pearl 
Oak.  Close  down  gate  on  Cayadutta  Streot  at  Main. 


Open  Mud  Gate 


Distributing. 


..)  .Open  Bypass  gate  at  Aaratlon  Falla  but  don't  lat  the  channel 
..overflow,  especially  down  by  Chlorination  House. 

1.)  Open  Mud  Qate  in-gate  houae.  . -V  • 5 

I.)  No  water  should  escape  over  any  part  of  the  dam  except  the 
conorete  spillway.  ~ -t 

ir  ....  


RESERVOIR  INSTRUCTION 


Cold  Brook 


18"  Below  sidewalk  - turn  down  gate  in  cornfield' 

Even  with  sidewalk  -turn  out  Intakes 

12"  ovor  sidewalk  - State  of  Emergency  Exists,  - 


call  Skinny,  Jr.  * W>i.H 
McGregor 


Storage 


1. )  When  full,  keep  It  from  running  over  by  opening  gate. 

Keep  It  2"  - 6"  down  from  edge. 

2. )  If  not  full,  operation  of  gate  depends  on  distributing  reservoir 

operation. 


Distributing 

1. )  When  storage  is  not  full,  do  not -let  Intaka  run  over  spillway. 

Intake  should  range  6"  - tv2"  below  aplllway  level.  Adjust  by 
storage  gate. 

2. )  When  storage  la  full.  Intake  can  run  over,  but  watch  depth  over 

spillway  and  fullness  In  concrete  bypass  channel. 

3. )  If  any  water  begins  to  run  over  the  grassy,  earthen  dam  or  around 

the  sides  ol  the  spillway,  a State  of  Emergency  Exists. 


